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O (57) Abstract: This invention relates la a group of trisubsiituted and letrasubslUuted pteridine derivatives, iheir pharmaceutically 
^ acceptable salts, K-ojddes, solvates, di hydro- and tetrahydro- derivatives and enanlJomers, possessing unexpectedly desirable phar- 
^ maceutical properties, in particular which are highly active immunosuppressive agents, and as such are useful in the treatment in 
^ transplant rejection and/or in the treatment of certain inflammatory diseases. These compounds are also useful in prevraiting or 
^ treating cardiovascular disorders, allergic conditions, disorders of the central nervous system and c&W proliferative disorder. 



(54) lltle: IMMUNOSUPPRESSIVH EFFECTS OF 1>TERIDINE DBRIVATrVES 



wo nmmwin 



PCT/BE20(W/000124 



IMMUNOSUPPRESSIVE EFFBiJTS OF PTERIDINE DS?IVATtVES 

The invention relates to a class of novel pteridines. The Invention furthcNr relates to 
pharnnaceuUcal compositions inctuding a broad class of pteridines especially for the 
5 prevention and/or fte treatment of pathotopc cwidltions such as, but not ftnited to. Immune 
and auto-immune disorders, organ and cells transplant rejections, cell proitferattve disorders, 
cardiovascular disorders, disorders of the central nervous system and viral diseases. 

The invention further relates to combined phamiaceuticart prejiaratiCKis comprising one or 
more pteridines and one or more known immuno»su|:^ressaiit drugs or antineoplastic dn^s or 
10 anti-vlrdi dmgs. 

This invention also relate to a method for the prevention and/or treatmerA of 
pathologic condtflons such as, but not limited to, mrmune and aut(^nmune (Ssorders, organ 
and cells transplant rejections, cell proliferative cBsorders, cardiovascular disorders, disorders 
of the central nervous system and viral diseases by the administration of an effective amount 
15 of a specific pteridine optionally combined with one or more known immunosuppressant dmgs 
or antineoplastic drugs or antS-virai drugs, 

BACKGROUND OF THE INVEhfriON 

Sevemi 2,4-diaminoptericSne derivatives being ^bsiituted in the 6-position and/or the 7> 

20 position of the pteridine ring (accorcfing to standard atom numbering for said ring) aie known in 
the art, e.g. from various sources of literature Including Swiss Patent No. 23.1,852; British Patent 
No. 763^044; United States Patents No. 2,512,572; No. 2,581,889; No. 2,665.275; No. 2,667,486; 
No. 2,940.972; No. 3,081,230 and Na 5,047,405. Some of these substituted 2.4- 
diamiiK^tericSne derivaOves were discbsed in relattonship wKh various medical uses, such as 

25 bacterial growth inhibitors, antineopiastic agents, anti-schisto-somiasis activity^ coronary dilating 
activity, diuretic and hypotensive activity, and anti-amnesic activity. In particular, U.S. Patent No, 
2,940,972 and EP-A-362,645 disclose very specific 2,4-diaminopteridine derivatives being 
substituted by piperidinyi, morpholinyl or pyn'olidinyl in the 7-position of the pteridine ring. 

Specific 2-aminopteridine derivatives wherein the 4-position of the pteridine ring is 

30 substituted with an alkoxy group and the 6-position is also substituted are atso known in the art, 
although wfiftiout any medical ufility. For instance, United St^es Patent No, 2,740,784 discloses 
stKsh derivatives whei^n the 6-substttuent is an acetd; J. Chem. Soc. (1957) 2146-2158 
disdoses 2-dimethyjamlno-4-eBioxy'^phenylpterid!ne as a ccmipound wift a mating point of 
200*C; Am. Khim. J. discloses 2"amino-4-e&ioxy'6J-diphenyIpteridine; Helv. Chem. Ada (1992) 

35 75:2317-2326 discloses 2-anyno^4''pentoxy-6-mettfyRhio-pt^dine. Furthermore, International 
Patent Apfficatiof! putrfished as \A/D 01/19825 discloses 2-phenylamino and 2-phenyIsulfoxide 
pteridines wherein the 7-posftion is sub^Kuted with an arrride as being useful inhitntors of ceS 
cycle regulatory kinases. 
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Nevertheless, thwe still is a need in the art for ^eclfic and highly therapeutically 
active compouncte, such as, but not limited to, drugs for treating Immune and autoimmune 
disorders, organ and cells transpl^t rejections, cell proliferative disorders, cardiovascular 
disorders, disorders of the central nervous system and viral diseases. In particular, there is a 
5 need in the art to provide immunosuppressive compounds or antineoplastic drugs or antf-vrral 
drugs which are active in a minor dose in order to replace existing drugs having significant 
side effects and to decrease treatment costs. 

Currently used immunosuppressive drugs include anttproliferatlve agents, such as 
methotrexate (a 2,4-diaminopteridine derivative disclosed by U.S, Patent No. 2,512,572), 

10 azathloprine, and cyclophosphamide. Since these drugs affect mitosis and cell division, they 
have severe toxic effects on ncHnial cefis wHh high turn-over rate such as bone marrow celte 
and the gastrointestinal tract lining. Accordingly, man-ow depres^n and Tiver damage are 
common side effects of these antiproiiferatJve drugs. 

Anti<"inflammatory comnniinrts usf^H tn inrlnrn »nmiinnSMnnmRf;lnn innlnrlR arlrftnft- 

15 cortical steroids such as dexamethasone and prednisolone. The common side effects 
observed with the use of these compounds are frequent infections, abnom^ai metabolism, 
hypertension, and diabetes. 

Other immunosuppressive compounds currently used to inhibit lymphocyte activation 
and subsequent proliferation include cyclosporine, tacrolimus and rapamycin. Gyclosporine 

20 and its relatives are among the most commonly used immunosuppressant drugs. 
Gyclosporine is typically used for preventing or treating organ rejection In kidney, liver, heart, 
pancreas, bone marrow, and heart-lung transplants, as well as for the treatment of 
autoimmune and inflammatory diseases such as Crohn's disease, aplastic anemia, multiple- 
sclerosis, myasthmiia gravis, uveitis, biliary cjahosis, etc. However, cyclosporines suffer from 

25 a smaH therapeutic dose window and severe toxic effects Including nephrotoxicity, 
hepatotoxicity, hjnpertonsion, hirsutism, cancer, and neurotoxicity. 

Additionally, monoclonal antibodies with immunosuppressant properties, such as 
QKT3, have been used to prevent and/or treat graft rejection. Introduction of such monoclonal 
antibodies into a patient, as with many biological materials, induces several side-effects, such 

30 as dyspnea. Within the context of many life-threatening diseases, organ transplantation is 
considered a standard treatment and, in many cases, the only alternative to death. The 
immune response to foreign cell surface antigens on the graft, encoded by the major histo- 
compalibiRty complex (hereinafter ref^d as MHC) and present on alt cells, generally 
predudes successful transplantation of tissues and organs unless the transplant tissues come 

35 from a compalft^e donor and »ie nonnal immune respcH^e is suppressed. Other than kienfical 
twins, the best compatibility and thus, long term rsAes of engmftment, are achieved using 
MHC identical sibfing donors or MHC Identical unr^ated cadaver donors. However, such ideal 
matches are dimcull to achieve. Further, with the increasing need of donor organs an 
increasing sh(Mtage of transplanted organs currently e)dsts. Accordingly, xenotransplantation 
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has emerged as an area of intensive study, but faces many hurdtes vwth regard to rejection 
within the recipient orgarrism. 

The host response to an organ allograft involves a comfrfex series of cellular 
interactions among T and B lymphocytes as well as macrophages or dendritic cells that 
5 recognize and are activated by foreign antigen. Co-stimulatory factors, primarily cytokines, 
and specific oeH-cell interactions, provided by activated accessory cells such as macrophages 
or dendritic cells are essential for T-cell proliferation. These macrophages and dendritic cells 
either directly adhere to T-cels through specific adhesion proteins or secrete cytokines that 
stimulate T-cells, such as IH2 ^ IL-15, Accessary cell-derived co»stimulalory signals 

10 stimulate activation of interieukin-2 (IL*2) gene transcripfion and expression of high affinity IL- 
2 receptors in T'-ceSs. IL-2 is secreted by T lynnf^cytes upon antigen stimulafion and is 
required for nonnal immune responsiveness. iL-2 stimulates lymphdd cells to proliferate and 
differentiate t>y tnnding to iL-2 specific cell surface receptors (tL-2R). IL-2 also Initiates helper 
T-celt aoBvaiion of cytotoxic T-cells and stimulates secretion of interferon-y which in turn 

15 activates cytodeslructlve properties of macrophages. Furthermore, IFN-y and IL-4 are also 
important activators of MHC class il expression in the transplanted organ, thereby further 
expanding the rejection cascade by enhancing the immunogenicity of the grafted organ The 
current model of a T-cell mediated response suggests that T-cells are primed in the T-cell 
zone of secondary lymphoid organs, primarily by dendritic cells. The initial interadion requires 

20 ceN to ceil contact between antigen-toaded MHC motecuies on antigen-presenting cells 
(hereinafter referred as APC) an^ the T-oell receploryCD3 complex on T-cells. Engagement of 
the TCR/CD3 complex Induces CD154 e)q3ression predominantly on CD4 T-cells that In turn 
activate the APC through CD40 engagement, leading to improved antigen f»^sentatfon. Tfus 
is caused partly by upregulation of CD80 and CD86 expression on the APC, t)oth of which are 

25 iigands for the important CD28 co-stimiiatory molecule on T-cells, However, engagwient of 
CD40 also leads to prolonged surface expression of MHC-antigen complexes, expression of 
Iigands for 4-166 and OX-'40 (potent co-stimuiatory molecules expressed on activated T- 
cells), Furthemiore, CD40 engagement leads to secretion of various cytokines (e.g., 11-12, IL- 
15, TNF-a, IL-I, and IL-8) and chemokines. all of which have important effects on both 

30 APC and T-cetl activation and maturation. Similar mechanisms are involved in the 
development of auto-immune disease, such as type I diabetes. In humans and non-obese 
diabetic mice, insulin-dependent diabetes meilrtus results from a ^ntaneous T-^celt 
de{^nd^t auto^immune de^ruction of insuHn-producing pancreatic .beta, cells that intensifies 
with age. The process is preceded by infiltration of the islets with mononuclear cells (insulitis), 

35 iM^imariiy composed of T lymphocytes. A delicate balance between auto-aggresslve T-cells 
and suppressor-type immune phenomena detemiines whether expression of auto-immunity is 
limited to insulitis or not. Therapeutic strate^es that target T-cells have been successful in 
preventing ftirther progress of the auto-immune disease. These include neonatal thymectomy, 
administration of cyclosporine, and infusion of anti-pan T-cell, anthCD4, or anti-CD25 (IL-2R) 

40 monoclonal antibodies. The aim of all rejection prevention and auto-immunity reversal 
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strategies is to suppmss the patient's immm reactivity to the antigenic tissue or agent, with a 
minimum of morbiifity and ntortaBty. Accordingly, a number of drugs are currently being used 
or investigated for th^r immunosuppressive properties. As discussed above, the most 
cofwnorriy used Immunosuf^ressant is cyclosporine, which however has numerous side 

5 effects. Accordingly, in view of the relatively few choices for agents effective at 
Immunosuppression with low toxicity profiles and manageable side effects, there exists a 
need in the art for identification of alternative immunosuppressive agents and for agents 
acting as complement to calcineurin inhibition. 

The metastasis of cancer cells represents the primary source of crinical morbidity and 

10 mortality in the large majority of solid tumors. Metastasis of cancer cells may result from the 
entry of tumor cells Into either lymphatic or blood vessels, Inva^on of lymphatic vessels 
lesults in metastasis to legional draining lymph nodes, Frcwn the lymph nodes, melanoma 
cells for ©cample tend to metastasize to the lung, liver, and brain. For several solid tumors. 
in<-hi(iinn mftiftnnm;^ the ahsw^nce or the oresOTce of Ivmoh nodes metastasis is the best 

15 predictor of patient survival. Presently, to our knowledge, no treatment Is capable of 
preventing or ^'gniflcantly reducing metastasis. Hence, there is a need in the art for 
compounds having such anti-metastasis effec* for a suitable treatment of cancer patients. 

In the ffeld of allergy, IgE is well known for inducing allergy mainly by stimulating mast 
cells to release histamine. Also, asthma, being characterized by inflammation of airway and 

20 bronchospasm, is mainly induced by Th2 cytokines such as lL-5, IL-IO or iH3. Therefore 
there is a need in the art for compounds that efficientty inhibit the release of these Th2 
cytokines. 

There is ^o a need in the art to improve therapeutic efficiency by providing 
phanuaceutical compositions or combined preparations exhibfting a sj^ergistic effect as a 
25 resutt of combining tw or more immunosuppressant drugs, or antineoplastic drugs or antl- 
>rtral drugs or antl-hislamlne drugs. 



30 SUMftftARY OF THE INVENTION 

In a first embodiment the present invention relates to a group of novel pteridine 
derivatives having the general fonnula (!): 



wherein X represents an oxygen atom or a grwp wtth the fonmila S{0)m wherein m fe an integer 
35 from 0 to 2, or a grcHip with the fonmrta NZ and wherein: 



Meeting these various needs in the art con^ilutes the main goal of the present 



invention. 
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- Ri is a group selected irmi the group consfeling of Ou alkylt alkenyl, C2.7 alkynyl 
G3-10 cycloalkyl, C3.10 cyctoalkenyl, aryl, alkylaryl, arylalkyi, het^ocydic, heteracycric^ 
substituted alkyi and afky^substituted heterocyclic, each of said groups being 

opfionally substituted with one or more substUuents selected from the group 
5 consisting of halogen, aikyi, C^.a atkoxy, C2.7 alkenyl, G2.7 alkynyl, halo alkyl, 

C3.10 cycloalkoxy, aryloxy, aryialkyloxy, oxyheterocyclic, heterocyclic-substituted 

aJkyloxy, thio C1.7 alkyl, tWo C3-10 cyctoalkyl, thioaryl, thioheteroGyciic, arylalkylthio, 

heterocyclic-substituted alkylthio, fofmyl, hydroxyl, sulfhydryl, nitro. hydroxylamino, 

mercaptoamino, cyano, carboxyllc add or esters or thioesters or amides or 
10 thioamkJes or halides or anhydrides thereof, thiocarboxylic add or esters or tWoest^s 

or amides or thioamides or haikJes or ^hydrides ttiereof. carbanfioyl, thiocarbamoyl. 

ureldo, thio-ureWo, amino, cydoaacylamino. alkertyiamino. cydoalkenylamino, 

alkynylantino, aryiamino, aryldkyl-^no. hydroxylalkylamino, mercaptoalkyl-amino, 

helerocyc^c amino, hyd^^azlno, alkylhydrazino and phenyl-hydrazino; or Ri rs a 
15 cartx>xyalkyl, carboxyaryl, thiocarboxyaryl or thiocarboxyalkyi group; 

^ Z is a group Independently defined as Ri or Z is hydrogen or the group NZ together 

with Ri IS either hydroxylamino or an option^iy substituted heterocyclic group 

containing at least one nitrogen atom; 
" R2 is selected from the group consisting of amino; acylamino; thioacylamino; 
20 carbamoyl; thiocarbamoyl, ureldo; thio-ureido, sulfonamido; hydroxylamino; 

alkoxyamino; thio^kylamino; mercaptoammo, hydrazino; alkylby*azlno; 

phenyihydrazino; c^ionally substituted heterocydic radicals; C3.7 alkylamino; 

arylamino; arylalkyl-amino; cydoalkylamino; ^kenyiamlno; cydoalkenylamino; 

heterocyclic amino; hydroxyalkylamino; mercaptoalkylamino; C1.7 alkoxy; C310 
25 cydoalkoxy; thio Ci_7 alkyl; ar^sulfoxide; arylsulfone; heterocydic sulfoxide; 

heterocydic sulfone; thio C3.10 cydoalkyi; aryloxy; arylthio; aiylalkyloxy; arylalkytlhio; 

oxyheterocyclic and thioheterocyclic radicals; 
- R4 is an atom or a group selected from the group consisting of hydrogen; halogen; Ci. 

7 alkyl; C2-7 alkenyl; C2-7 alkynyi; halo 0^7 alkyl; carboxy C^7 alkyl; carboxyaryl; C1.7 
30 alkoxy; 63,10 cydoalkoxy; aryloxy; arylatkyloxy; oxyheterocydic; heterocycljc-substi- 

tuted alkyioxy; thio C1.7 alkyl; thio C3-10 cydoafkyi; thioaryt; thioheterocyclic; arylalkyl- 

thio; heterocyclic-substituted alkyithio; hydroxylamino; mercapto-amino; acylamino; 

thio-acylamino; alkoxyamino; thioalkylamino; acetal; thio-acetal; carboxyllc add; 

carboxylic add esters, thioesters, hafides, anhydrides, amides and ttloamides; thio- 
35 carboxyllc acW; thiocart)oxylio add esters, thioesters, halides, anhydrides, amides 

and thloamWes; hydroxyl; sulfhydrjrt; nltro; cyano; cart^amoyl; thtocarbamoyi, ureido; 

thfo-ureido; alkylamino; cydoalkylamino; alkenylamino; cydoalkenylamino; alkynyl- 

arnino; arylamino; arylalkytamino; hydroxyalkylamino; mercaptoalkylamino; hetero- 

cydc amino; heterocydic-substituted alkylamino; oximino; alkyloximino; hydrazino; 
40 alk^hydrazino; phenylhydrazino; cysteinyi add, esters, thioesters, h^ldes, anhy- 
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drides, abides and thioamkfes thereof; phenyl substituted with one or more stidbsti- 
tuOTts sheeted from the group consisting of Cu alMr Qz-? alkenyl, C2.7 alkynjrt, halo 
Ci,7 alkyi, nitro, hydroxy, sulfhydryl, amino, Ca^o cycloalkoxy, aryloxy, arylalkyloxy, 
oxyheterocyciic, heterocydic-substltuted alkyloxy, thio alkyi, thio C3„io cycloalkyi, 
5 thioaryl, thioheterocycltc, arylalkylthio, heterocyclic-substltuted alkylthio, formyl, carba- 

moyl, thiocarbamoyf, ureido, thio-ureldo, sulfonamido, hydroxylamino, alkoxyamino, 
mercaptoamino, thioalkylamino, acylamino, thioacylamino, oyano, carboxylic acid or 
esters or thioesters or halides or anhydrides or amides thereof, thiocarboxylic acid or 
esters or thioesters or halkies or anhydrkies or amides thereof, alkylamlno. oycloalkyl- 

10 amino, aDcenylamino. oyclo^kenylamino, alkynytamino, arylamino, aryialkylamino, 

hydroxyalkytamino, mercaptoalkyiamino, heterocydfo mnino, hydrazine, a)kyihydra- 
zino and phen^ydrazlno; an^ ^ups other than phenyl, the said ary) groups being 
opQonally substituted with one or more substHuents selected from the group consis- 
ting of halogen, C1.7 alkvl, alkoxv. alkenvL C?.7 alkvnvK halo 0^.7 alkvl, nitro. 

15 hydroxy!, sulfhydryl, amino, C3.10 cycloalkoxy, aryloxy, arylalkyloxy, oxyheterocyciic, 

heterocycnc-substituted aikyioxy, thio alkyi, INo C3.10 cycloalkyf, Ihloaryl, 
thioheterocyclic, arylalkylthio, heterocycllc-substituted alkylthio, formyl, carbamoyl, 
thiocarbamoyi, ureldo, thio-urefdo, sulfonamido, hydroxylamino, afkoxyamino, 
meroaptoamino, thtoalkylammo, aoylammo, thioacylamino, cyano, carboxyfic acid or 

20 esters thioesters or halides or anhydrides or amides thereof, tMocartoxyiic ackJ or 

esters or mioesters or halkies or anhydrides or amides thereof, alkytamlno, cycioaJIqrl- 
amino, ^kenylamino, cycloalkenj^amlno, alkynylamino, an^amlno, arylalkyiamino, 
hydroxyalkylamino. mercaptoalkyiamino, hetepjcydic amino, hydrazine, afkythydra- 
zIno and phenylhydrazino; qrtionally substituted heterocycKc radicals oth^ than 

25 {»peddkiyl, mtxphoffliyl or pymolidlnyi, le. preferably selected from the group consisting 

of oxabicycloheptyl, azabenzimidazolyl, azacycloheptyl, azacyclooctyl, azacyclononyl, 
azabicyclononyl, tetrahydrofuryl, tetrahydropyranyl, tetrahydropyronyl, tetrahydro- 
quinoleinyl, tetrahydrothienyl and dioxide thereof, dihydrothfenyl dioxide, dioxindolyl, 
dioxinyl, dioxenyl, dloxa^jnyl, thioxanyl, thioxolyl, thio-urazolyl, thiotriazolyl, thio- 

30 pyranyl, thiopyronyl, coumarinyl, qulnofeinyl, oxyquinoieinyf, quinuclidinyi, xanthinyi, 

dihydropyranyl, benzodihydrofuryl, benzothiopyronyl, benzothiopyranyl, benzoxaz'myl, 
benzoxazoiyi, benzodioxolyl, benzodloxanyl, faenzothladiazolyl, benzotriaanyl, 
benzothiazolyl, benzoxazolyl, phenothioxinyi, phenothlazolyl, phenoifilenyl, |*eno- 
pyron^. phenoxazdyl, pyiltfinyl, dihydropyrldnyl, tetrabydro-pyricfiny!, friperianyl, 

35 flilomorpholnylr pyrazinyl, pyrimldlnyl, pyridazinyl. triazinyl, tetrazmyl^ ftlazotyl, 

benzotriazolyl, tetrazdirt, Imidazofyi, pyrazolyl, tWazolyl, thiadiazolyl, isothiazoly}, 
oxazotyl, oxadiazolyl» pyn-olyl, furyl, dihydrofuryl, furoyi, hydantoiny!, dioxolanyl. 
dfoxofyf, dithianyl, dithienyl, dithiinyl, thfenyl, indoJyl, Indazolyl, benzofuryl, qiiinolyl, 
quinazoBnyl, quinoxalinyl, carbazolyl, phenoxazinyi, phenothiazinyl, xanthenyl, puriny!, 

40 benzothienyl, naphtothienyl, thianthrenyl, pyranyl, pyronyl, benzopyronyl, isobenzo- 
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furanyl, chnmenyl, phenoxathiinyi, indolizinyl, quinoHzinyi* tsoquinolyl, phthatazinyl, 
napMhindinyl, cinnolfny), pteridinyi, carbofinyl, acfidinyl, pertmidinyi, phenanthroltnyl, 
phena23nyl, ph^otiiiazjnyl, imidazolinylt imidazcdidinyl, benzimidazotyl, pyrazolinyl, 
pyrazoiidinyi, pyrrolinyl, pyrrolidinyl, piperazinyh uridinyl, thymidinyt.cyfklrnyl, a2irinyi, 
5 aziridinyj, diaztrinyl, diaziridlnyl, oxiranyl, oxazttidlnyl, dtoxiranyl, thiiranyl, azetyl, 

dihydroazetyl, azetidmyl, oxetyl, oxetanyl, thietyl, thietanyf, diazabicydoociyl, diazetyl, 
dlaziridinonyl, diaziridinethionyl, chromanyl, chromanonyl, thiochromanyl, thlochroma- 
nonyl, thiochromenyl, benzofuranyl, benzisothiazolyl, benzocarbazolyl, benzochromo- 
nyl, benzisoalioxazinyl, benzocoumannyl, thiocoumarinyl, phenometoxazinyl, pheno- 

10 paroxazinyi, phentriazinyl, thiodlazinyl, ihiodiazoiyi, indoxyl, thioindoxyl, benzodiazi- 

nyl, phtalidyl, phtalimidinyl, phtaiazonyl, alloxazinyl, xanthionyi, isatyl, isopyrazolyl, 
isopyrazolonyl. urazolyl. urazmyl, uretinyl, urefldm^, succinyl, sucdnimido, benzyl- 
sullimyl and benzylsuttamyl; aroniafic or heterocyclic sitbstituents substituted with an 
aliphatic spacer between the pterkiine ring and the aromatic or heterocydic 

IS substituent. whereby said aliphatic spacer is a branched or straight, saturated or 

unsaturated aliphatic chain of 1 to 4 carbon atoms which may contain me or more 
functions, atoms or radicals selected from the group consisting of carbonyl (oxo), 
thiocarbonyl, alcohol (hydroxyl), thiol, ether, thioether, acetal, thioacetal, amino, Imino, 
oximino, alkyloximmo, amino-acid, cyano, acylammo, thioacylamino, carbamoyl, 

20 thtocarbamoyl, ureido, thioureido, carboxylic acid or ester or thioester or halide or 

anhydride or amide, thiocarboxylic acid or ester or thioester or halide or anhydride or 
amide, nitro,thio Ci_7 alkyl,thio C3.10 cydoalkyi, hydroxylamino, mercaptoamino, alkyl- 
amino, cyctoalkylamino. alkenjflanrtino, cycloalkenylamino, dkynylamino, arylamino, 
aryialkylamino, hydroxyalkyiamino, mercaptoalkylamino, het^cydic amino, hycba- 

25 2Jno, alkyihydrazino, phenylhydrazino, sulfbnyl, sulfinyl. sulfonatiddo and halogen; 

branched or straight, saturated or intsaturated attphatic diains ofl to 7 carbon atoms 
optionally containing one or more functions seleded fr(m the gn>up consisfing of 
carbonyl (0x0), thiocarbonyl, alcohol (hydroxy!), thiol, ether, thtoether, acetal, thio- 
acetal, amino, tmino, oximino, alkyloximino, aminoacid, cyano, acylamino; thioacyl- 

30 amino; carbamoyl, thiocarbamoyi, ureido, thioureido, carboxylic acid ester or halide or 

anhydride or amide, thiocarboxytic acid or ester or thioester or halide dr anhydride or 
amide, nitro, thio C1.7 alkyl, thio Cs-io cydoalkyi, hydroxylamino, mercaptoamino, alkyl- 
amino, cycloalkyiamino, alkenylamino, cydoatkenylamino, alkynytamino, aryiamino, 
aryialkylamino, hydroxyaikylamino, mercaptoalkylamino, heterocycric amino, hydrazi- 

35 no, alkylhydrazino, phenylhydrazino, sulfbn^, suffinyl, sulfonamide and halogen; and 

- R3 is an aim or a group selected from the grmip consisUng of fiuoro, bromo» iodo, 
C2-7 alkyl; C2.7 aHtenyl; C2-7 alkynyl; halo C1.7 a&yl; C1.7 alk(»cy; C?3.io cydoalkoxy; 
aryJoxy; arylalkyloxy; oxyheterocydic; heterocyclic-subslituted alkyloxy; Ihio C2.7 alkyl; 
thio C3.10 cydoalkyi; thfoaryl; thioheterooydic; arylaikylthio; heterocydio-substituted 

40 alkylHtio; hydroxjflanrHno; alkoxyamino; thioaikylanrHfio; mercaptoamino; acyl-arruno; 
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thio-acylamino; thio-acetal; cEHtoxylic acid; oarboxylic ackJ esters, thioesters, arnides, 
halides, anhydrides and ttiioamides; thiocarboxylic acid; ll^ocarboxylic acid esters, 
thioesters, amides, halides, anhydrides and thiaamides; hydroxy!; sulfhydryl; nitro; 
carbamoyl; thiocarfaamoyi; ureldo; thio-ureido; amino; alltylamfno; cycloalkylamino; 
5 allcenylamino; cycloalkenylamino; alkynylamlno; aryiamino; arylalkylam'mo; hydroxy- 

alkylamino; mercaptoalKyiamino; beteroGyclic amino; beterocyclic-substituted 
aikylamino; oxlmino; alkyloximino; hydrazine; alkylhydrazino; phenylhydrazino; 
cysteinyi ac*d» esters, thioesters, amides and thioamides thereof; aryl optionally 
substituted with one or more subsUtuents selected from the group consisting of 

10 halogen, C1.7 alkyl, C1.7 alkoxy, C2-7 alkenyl, C2-7 ^kynyl, halo C1.7 alkj^, nitro, 

hydroxy!, sulfhydryl, amino, C3-10 cycloalkoxy, aiyloxy, arylalkj^oxy, oxyheterocyclic, 
heterocycllc-substituted alkytoxy, thio alkyl, thio 03,10 cycloalkyi, ttiloaryl, 
thioiieterooydic, arylalkyltWo, heterocyclic-substituted aikylthio, fbmiyl, carbamoyl, 
thiooarbamovl, ureido, thlo-ureido, sulfonamido, hvdroxvl^ino. mercaiDtoamino, 

15 alkoxyamrno, thioalkylamtno, acylamino, thioacylantino, cyano, carboxylic add or 

esters or thioesters or hatides or anhydrides or amides thereof, thiocarboxyfic acid or 
esters or thioesters or halides or anhydrides or amides thereof, aikylamino, cycloalkyl- 
amino, alkenylamino, cycloalkenylamino, alkynyfamino, arylamino, arylalkylamino, 
hydroxylalkytamino, mercaptoalkyiamino, heterocyclic amino, hydrazino, alkylbydra- 

20 zino and phenylhydrazino; optionally substituted heterocyclic radicals; aromatic or 

heterocyclic substituents substituted wth an aliphatic spacer t>etween the pteridine 
ring and the arom^ic or heterocyclic substiluent, whereby said aliphatic spacer Is a 
brmiched or straight, saturated or unsaturated aKphatic chain of 1 to 4 carbon atoms 
which may contain one or more Rinctions, atoms or radicals selected from the group 

25 consisting of catonyl (0x0), thiocarbonyl, alcohol (hydroxyl), thiol, ether, thIo-eUier, 

acetal, thio-acetal, amino, irr^no, oximino, alkylo^mino, arrwio-acid, cyano, carbox^o 
acid or ester or thioester or amide, nitro, thio C1-7 alky!, thio C3.10 cycloalky!, 
aikylamino, cycloalky lamino, alkenylamino, cycloalkenylamino, alkynyiamino, aryl- 
amino, arylalkylamino, hydroxyalkyt-amino, mercaptoalkyiamino, heterocyclic amino, 

30 hydrazine, alkylhydrazino, phenylhydrazino, siilfonyl, sulfonamide and halogen; 

branched or straight, saturated or unsaturated aliphatic chains of 2 to 7 carbon atoms 
qptionally containing one or more functtons selected from the group consisting of 
thiocarbonyl, alcohoi (hydroxy!), ^ol, ether, Qiioett^r, thtoacetal, amino, imino, 
oximino, alkyl0?dnr«no, aiiino-add, oyano, acylamiTH), thioacylamino, carbamoyl. 

35 thiocarbamoyi, ureklo, thtoureido, carboxylic acid or ester or thioester or hafide or 

anhydride or arr^de, thio carboxylic acid or ester or thioester or halide or anhydride or 
amkle, nItro, thio Ci-r alkyl, thio C3.10 cydoalkyi, hydroxylamino, mercaptoamino, 
aikylamino, cycloalkylamino, alkenylamino, cycloalkenylamino, alkynylamino, aryl- 
amino, arylalkylamino, hydroxyalkylamino, mercaptoalkyiamino, heterocyclic amino, 

40 hydrazine, alkylhydrazino, phenylhydrazino. sulfonyl, sulfinyl, sulfonamide and 
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halogen; or R3 together wHh R4fomis a homocydic or heterocydio radical such as, but 

not limrted to, indolyl, dihydroxypyrimldyi ortetr^nethytene; 
and/or a pharmaceiftically acceptable addition salt thereof and/or a stereoisomer thereof 
and/or a mono- or a df-A/*oxide thereof and/or a solvate thereof and/or a dihydro- or 
5 tefirahydropteridine derivative thereof. 

The above novel compounds have in common the structural features present in the 
general fonnula (I), in parHcular they are at least trisubstituted in positions 2, 4 and 6 of the 
pteridine ring. They also have a potential specific biological activity profde and consequent 
usefulness in medicinal chemistry. 

10 In a second embodiment, the present invention relates to the unexpected finding that 

at least one desirable biological property such as, but not limited to, the ability to decrease the 
proliferation of lymphocytes, or to decrease T-cell activation, or to decrease B-celi or 
monocytes or macrophages activation, or to inhibit the release of certain cytol<lnes, is a 
common feature which is not only present in the group of novel compounds defined in the 

15 general formula (I), but atso in a group of pteri(flne derivatives which is Iwoader than the said 
group of novel compounds. As a consequence, ttie invention relates to phannaceutical 
conru^DSiSons comprising as an active principle at least one pteridine derivative having the 
general formula (II): 



20 wherein X represents an oxygen atom or a group with the fomnula S(0)m wherein m is an integer 
from 0 to 2, or a group with the formula NZ and wherein: 

- Ri is a group selected from the group consisting of aikyl, C2.7 alltenyl, C2-7 alkynyl, 
C3-10 cyoloallcyl, 63.^0 oyctoalkenyl, aryl, alkylary!, arylalkyi, heterocyciio, heterocyclic- 
substituted alkyi and alkyl-substituted heterocyclic, each of said groups being 
25 o|Afonaliy substituted with one or more substituents selected from the group 




35 



30 



consisting of halogen, alkyI, alkoxy, C2.7 alkenyl, C2.7 alkynyl, halo alkyi, 
C3.10 cyclodkoxy, aryloxy, arylalkyloxy, oxyheterocydic, heterocyclio-substiluted 
alkyloxy, thio Ci_7 alkyI, thio C3-10 cycloalkyl. thioaryl, thioheterocycBc. arylaBcytthIo, 
heterocyciiosubsfltuted ^kylthio» fonnyi, hydroxy!, suifhydryl. nitro, hydroxylamino, 

mercaptoamino, cyano» carboxylic acid or esters or thioesters or amides or 
thfoamides or halides or anhydrides thereof, thiocarboxylic acid or esters or thioesters 
or amides or thioamides or halides or anhydrides thereof, carbamoyl, thiocarbamoyi, 
ureido, thio-ureido, amino, cycloalkylamino, alkenylamrno, cycloalkenyfamtno, 
alkynylamino, arylamino, arylalkyl-amino, hydroxylalkyiamino, mercaptoalkyl-amino, 
heterocyciic smno, hydrazine, alkylhydrazino and phenyl-hydrazino; or is a 
carboxyatkyt, carboxyaryl, thiocarboxyaryl or thiocarboxyalkyl group; 



wo 2005/021003 



PCT/BE2004/Wmi24 



10 

- Z is a group independently defined as Ri or Z is hydrogen or the group NZ together 
with Ri is either hydraxylamino or an optionally substituted heterocydc group 
containing at least one nitrogen atcMn; 

- R2 is selected from the group consisting of amino; acylamino; thioacyiamino; 
5 caibamoyl; thiocarbamoyi, ureido; thioureido, sulfon-amido; hydroxylamino; 

alkoxyamino; thioail^ylamino; mercaptoamino, hydrazino; aikylhydrazino; 
phenylhydrazino; optionally substituted heterocyclic radicals; C3.7 alkylamino; 
arylamino; arylalkylamino; oycloalkylamino; alkenylamino; cycloalkenylamino; 
heterocyclic amino; hydroxyalkylamino; mercaptoalkylamino; Ci^ alkoxy; C3.10 
10 cydoalkoxy; thio Cu alkyi; arylsulfoxide; arylsulfone; heterocyclic sulfoxide; 

heterocyclic sulfone; thio C3-10 cycloalkyi; aryloxy; arylthio; arylalkyloxy; aiylaikylthio; 
oxyheterocydlc and ttiioheterocydio radicals, 

- Ri, is an Blm\ or a group selected from the group consisting of hydrogen; halogen; Ci_ 
7 ^kvl; O7.7 alkenvt; dkvnvi; halo C1.7 alky!; carboxv Ci_7 alkyl; acetoxy C1.7 alkyI; 

15 carboxyaryt; Ci.7 alkoxy; G^io cydoalkoxy; aryloxy; arylalkyloxy; oxyheterocyclic; 

heterocycllc-substituled alkyloxy; thio Ci„7 aiKyI; thio G3-10 cycloalkyi; thioaryl; 
thioheterocyclic; arylalkylthio; heterocydio-substituted alkylthio; hydroxylamino; 
mercapto-amino; acyfamino; thio-acylamino; alkoxyamino; thioalkylamino; acetai; thio- 
acetal; carboxylic add; carboxylic add esters, thioesters, halides, anhydrides, amides 

20 and thioamides; thiocarboxylic add; thiocarboxytic ackl esters, thioesters, halides, 

anhydrides, amides and thioamides; hydroxy!; sulfhydryi; rttro; cyano; carbamoyl; 
thiocarb^ojl, ureido; thio-ureido; alkylamino; oycloalkylamino; aHt^ylamino; 
cycloalkenylamino; alkynylamino; ar^amino; arylalkylamino; hydroxy^k^amino; 
mercaptoalk^artno; heterocydio amino; helerocyclic-substituted alkylamino; oxlmino; 

25 alkyl{»(imlno; hydrazino; aikylhydrazino; phenylhydrazino; cysteinyl add, esters, 

thioesters, halides, anhydrides, amides and thioamides thereof; phenyl substituted 
with one or more substituents seieded from the group consisting of Ci.y alkyl, C2.7 
alkenyt, C2.7 alkynyl, halo Ci_7 alkyl, nitro, hydroxyl, sulftiydryl, amino, Cs^io 
cydoalkoxy, aryloxy, arylalkyloxy, oxyheterocydlc, heterocyclic-substituted alkyloxy, 

30 thio C1.7 afkyl, thto Cs^io cydoalkyl thioaryl, thioheterooydic, arylalkylthio, heterocydio- 

substituted alkylthio, fomiy!, carbamoyl, thiocarbamoyi, ureido, tKo-ureido, 
sulfonamide, hydroxylamino, alkoxyamino, mercaptoamino, thioalkylamino, 
acylamino, thioacyiamino, cyano, carboxylic acW or esters or thioesters or halides or 
anhydrides or amides thereof, thlocarboxj^ic acW esters or thioesters or haPides or 

35 anhydrWes or amides ttereof, alkylamino, cydoalkylamino, alkenyl-amino, 

cydoalkenylamino, afltynytamino, arylamino, arylalkylamino, hydroxyaftylamino, 
mercaptoalkylamino, heterocydio amino, hydrazino, aikylhydrazino and 
phenylhydrazino; aryl groups other than phenyl, the said aryl groups being optionally 
substituted with one or more substituents selected from the group consisting of 

40 halogen, Ci_7 alkyl, C^? alkoxy, C2.7 alkenyl, C2.7 aikynyl, halo C1.7 alkyl, nitro, 
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hydroxyl. sulfhydryl, amino. C3.10 cjidoalkoxy, aryUixy, atytatkyloxy. oxyhetero-cyGlic, 
heterocyclio-substauted alkyloxy, thio C1.7 alkyi, tWo C3.10 cycloalkyt, thioatyl, 
thioheterocycKc, arylalkylthio, heterocydic-subsfituted alkylthlo, formy!, carbamoyl, 
thiocarbamoyl. ureldo, thio-ureido, suifonamkio, hydfOKylamino, alkoxyamino, 
5 mercaptoamino, thioaikylamino, acylamino, thioacylamino. cyano, carboxylic acid or 

esters or thioesters or haiides or anhydrides or amides thereof, thiocarboxyllc add or 
esters or thioesters or haiides or anhydrides or amides thereof, alkylamino, 
cycloalkylamino, alkenylamino, cyclo-alkenylamino, atkynsrtamlno. arylarrano, 
arylalkylamino. hydroxyalkyl-amino, mwcaptoalkylamino, heterocyclic amino, 
10 hydrazino, alkyl-hydrazino and phenylhydradno; opHonally substituted heterocyclic 

radicals other than piperidlnyl. morphollnyl or pymjBdinyl, l.e, preferably selected nm 
the group consisting of oxaWcydoheptyl. azabenzimi-dazolyl, azacydoheplyl, 
azacyclooctyl. azacyclqnonyl, azabicydononyl, tetrahydrofuryl, tetrahydropyranyl, 
telrahydropyronyl, tetrahydroqulno-lelnyl, tetrahydrothienyl and dioxWe thereof, 
15 dihydrothienyl diojdde, dioxindoiyi, dioxinyl, dioxenyl, cfioxazinyl, thioxanyl. thioxoiyl, 

thlo-urazolyl, thiotriazolyl, thiopyranyl, thiopyrony!, coymarinyt, quinoleinyl, 
oxyquinoleinyl, quinuclidiny!, xanthinyl. dihydropyranyl, benzodihydro-furyt, 
benzoihiopiffonyl, benzothiopyranyl, benzoxazinyl, benzoxazolyl. benzodioX(%l. 
benzodioxanyl, benzolhiadiazolyl, benzotrlazinyl. benzomiazolyl, ben2;oxazolyl. 
20 phenothioxinyl. phenotWazolyl, ptienothienyl, phenopyronyi, phenoxazolyl, pyridlnyl, 

dihydropyridinyl, tetrahydropyiidlnyl, pipeMnyl, thiomorphollnyl, pyradnyl. 
pyrimldin^, pyrtdazinyl. triazlnyl, tetrazinyl, triazolyl, benzotriazolyl, telrazolyl. 
imidazolyl, pyrazdyl. thiazolyl, thiadiazolyl, isothiazdyl, oxazolyl, oxadiazolyl, pyrrolyl, 
fuiyl, dihydrofuryl, furoyi, hydanloinyl, dioxdanyl, dioxolyl, dithianyl. dlthienyl, dithiinyl, 
25 thienyl, indoiyl, Indazofyl, benzofuryl, quinolyl, quinazoiinyl, quinoxalinyl, carbazolyl, 

phenoxazlnyl, phenothiazlnyl. xanlhenyl, purinyl, benzolhienyl. naphtothienyi, 
thianthren)^, pytanyl, pyronyl, benzopyronyl, Isotienzo-furanyl, chromenyl, 
phenoxathiinyl, indolizlnyl, quinolizinyl, isoqutnolyl, fAthalazinyl, narrfithiridinyl, 
Ginnolinyl, plerklinyl, carboiinyl, acridinyl, perimicfinyl, phenanthr(rfinyl, phenazinyl. 
30 phenothiazinyl, imtdazoliny!, bnidazolidinyl, benzimidazolyl. pyrazolinyl. pyrazolldlnyl, 

pyrroiinyl, pyrrolidinyi, fMperazinj^, uridlnyl, thynrtidinyt. cytidlnyl, azirinyl, azlridinjrt, 
djazirinyl, diaziridinyl. oxiranyl, oxaziridlnyl, dloxlranyl, thilranyl, azetyl, dihydroazetyl, 
azetidinyl, oxetyl, oxetanyl, Ihletyl, tWetanyl, dlaza^cydoodyi, diazetyl. diazlridlnonyl, 
diaziridinethionyl, chromaiyl, chromanoni^, thiochromanyl, thiodiromanonyl, 
35 thi<K!hromenyI, benzofuranyl, benjSsothiazdyl, benzocarbazolyl, benzochromonyl, 

benziso-sdloxazlnyl, bwizoooumarfnyl, thiocoumarinyl, phenometoxa-zinyl, 
phenoparoxazinyl. phentriazlnyl, thiodiazinifl, fliiodlazolirt. Indoxyl. thioindoxyl, 
benMdiazinyl. phtalidyl, [^talimidlnyl, phtalazonyl, alloxaziniH, xanthionyl, isatyl. 
isopyrazolyl, isopyrazoionyl, urazolyl, urazinyl, uretinyl, uretidiny!, succinyl. 
40 aicdnimklo, benzylsulfimyl and benzylsultamyl; aromatic or heterocyclic substituents 
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substituted with an aliphatic spacer between ttie pteridine ring and the aromatic or 
heterocyclic substituent, whereby said aliphatic spacer is a branched or straight, 
saturated or unsaturated aliphatic chain of t to 4 cartwn atoms which may contain 
one or more functions, atoms or radicals selected from the group consisting of 
5 carbonyl (oxo), thiocarbonyl, alcohol (hydroxyl). thio!, ether, thfo-ether, acelal, thlo- 

acetal, amino, Imino. oximino. alkyloxlmino. amino-scW, cyano, acylamlno, 
thioacyiamino, cartwmoyJ, fhiocarbamoyl. ureldo. thio-ureido, carboxyBc add or ester 
or thioester or halide or anhydride or amide, thlocarboxyBc add or ester or thioester or 
halide or anhydride or amide, nitro, thIo C1.7 alkyi, thio C3-10 cycloalkyJ, hydroxylamino, 
10 mercaptoammo, alkylamino. cydoaikyl-amino. ali<enylamino, cydoalkenylamino, 

alkynylamino, arylamlno, arylalKylamIno, hydroxyalkyiamino, mercaptoalkylamino, 
heterocyclic amino, hydrazine, aikyihydrazino, phenylhydrazino, sulfonyl, sulfinyl, 
sulfonamido and tialogen; branched or straight, saturated or unsaturated aliphatic 
chains of 2 to 7 carbon atoms qitionally containing one or more functions selected 
15 trom the group consjsiing or carponyi \uKUf, uiiuotHuuiiyt, oiuuiiui x„y^M»A.y,„ mi.«., 

ether, thio-ether, acetal, thio-acetal. amino, imino, oximino, alkyl-oximlno, amino-add, 
cyano, acylamlno; thioacyiamino; carbamoyl, fhiocarbamoyl, ureWo, thIo-ureWo, 
carboxylic add ester or halide or anhydride or amide, thlocart)oxySc add or ester or 
thioester or halide or anhydride or amkie, nItro, thio C1.7 alkyl, thio C3.10 cycloalkyl, 
20 hydroxylamino, mercaplo-amino, alkylamino, cycloalkylamino, alkenylamlno, 

cydoalkenylamino, alkynylamino, arylamlno, atylalkylamino, hydroxy-alkylamino, 
mercaptoalkylamino, heterocyclic amino, hydrazine, srikylhydrazino, phenylhydrazino. 
sulfonyl, sulfinyl, sulfonamido and halogen; and 
- R3 Is an atom or a group defined as R4 or is selected from the group consisUng of 
25 morpholinyl, anino, hydrogen, methyl, thiomethyl and cWoro; or together with Ra 

fornis a homocyciic or heterocycSc radical such as, but not llmfted to, Indolyl. 
dihydfox^yrimidyl ortetramethylene; 
and/or a pharmaceutically acceptable addition salt thereof and/or a stereoisomer thereof 
and/or a mono- or a dl-Af-oxide thereof and/or a solvate and/or a dihydro- or 
30 tetrahydropteridine derivative thereof. 

Compounds of fomiula (II) are highly active Immunosuppressive agents, antineoplastic 
agents. an«-aaerglc agents or anll-vlral agents which, together wtth one or more 
phamiaceuilcally acceptable cam'ets, may be formulated Into phamjaceutical composttions for 
the prevention or treatment of pathologic conditions such as, but not flmited to, Immune and 
35 autoimmune disorders, oigan and cells transplant rejedions, allergic conditions, cea 
proliferative disonieis, cardiovascular disorders, disorders of the central nervous system and 
viral cHseases. 

In a further embodiment, the pres^ inventlw ndatKi to combined preparations containing 
at least one compound of fbnnula (li) and one or more drugs such as immunosuppressant 
40 and/or immunomodulator drugs, antineoplastic drugs, ana-histamlnes, Inhibitors of agents 
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causative of aUergic conditions, or anfrvirai agorrts. In a further embodiment, the present 
invention relates to the prevention or treatment of the above-dted pathologfc condftions by 
administering to the patient In need thereof an effective amount of a compound of general 
fomiula (II). opHonally in the form of a phanmaceutlc^ composition or combined preparation 
5 with another suit^le drug. 

In a still further embodiment, the present invention relates to various processes and 
methods fm making the novel pteridine derivatives defined in general formula (I), as we)i as 
their phamiaceuficalty acceptable salts. N-oxides, solvates, enantiomers and dihydro- arwi 
letrahydroderivatlves, 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 represents a scheme for the preparation of 2,4,&-Wsubstituted pteridine 
derivatives according to one embodiment of this invention, having various Ra and R3 
substituents in the 2- and 6- positions of the pteridine ring, respectively. 

15 Figures 2 to 5 represent alternative schemes for the preparation of 2,4,6- or 2,4J- 

trisubstltuted or 2,4,6, 74etrasubstituted pteridine derivatives with various Ri, R2, R3 and/or R4 
substituents, according to other embodiments of this invention. 

Figure 6 represents a scheme for the preparation of symmetrical 2,4,6- trisubstltuted 
pteridines and 2,4J4nsubstituted as welt as 2,4,6,7-tetrasubstituted pteridine derivatives 

20 according to another embodiment of this invention. I.e. wherein sub^tuents in the 2- and 4- 
positions of the pteridine ring are identical. 

Figure 7 represents a sdieme for the preparation of 2,4,6^trisubstituted pterkfine 
derivatives according to one embodiment of this invention, wherein the substituent hi the 6- 
position of the pteridine ring is a phenyl group ajbstltuled by a nitrogen-containing function. 

25 Figure 8 represents a scheme for the preparation of 2,4,6-trisubslituted pteridine 

derivatives according to another embodiment of this invention, wherein the substituent in the 
6- position of the pteridine ring is a phenyl group substituted by an oxygen-containing function, 

DEFINITIONS 

30 Unless otherwise stated herein, the temn " trisubstltuted " means that three of the 

carbon atoms being in positions 2, 4 and 6 or, alternatively, in positions 2, 4 and 7 of the 
pteridine ring (according to standard atom nirobering for ttie pteridine ring) are substituted 
with an atom or group other than hydrogen. The tern " tefraaibstituted *' means that aH four 
cart3on atoms being in positions 2, 4, 6 and 7 of the pteridine ring are substituted with an 

35 atom or group other than hydrogen* 

As used herein with respect to a substituting radcal. and unless othenwise stated, the 
tem^ Ci,r alkyt" or " aliphatic saturated hydnnsarbon radicals with 1 to 7 carbon atoms 
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means stra^ht and branched chain saturated acydiD hydrocarbon monovalent radicals having 
from 1 to 7 carbon atoms such as, for examf^e, methyl, ethyl, propyl, n-butyl, 1-rnethytethyl 
(jsoprq>yi), 2-methylprop5^ (isobutyl), 1,1-dlmelhylethyl ^er-bulyl), 2-methylbutyl, n-pentyl. 
dimethylpropyl, n-h^yl, 2-methylpenty!, 3-niefhyIpenlyl, n-heptyi and the like; ttie temi " C^^ 
5 alky! " designate the corresponding radicals with only 1 to 4 carbon atoms, and so on. 

As used herein with respect to a substituting radical, and unless otherwise stated, the 
teon Oijf alkylene means the divalent hydrocarbon radical corresponding to the above defined 
Ci.7 aikyi, such as methylene, bl5(methylene), t!is(methylene), tetrs^ethylene, hexamethylene 
and the like, 

10 As used herein with respect to a substituting radical, and unless otherwise stated, the 

tenns C3.10 cycloalkyi" and " cycloaiiphatic saturated hydrocarbon radical with 3 to 10 carbon 
atoms " means a monocyclic saturated hydrocaibon monov^ent radic^ having from 3 to 10 
carbon atoms, such as for instance cydopropyl, cyciobutyl, cyctopentyl, cyclohexyl, 
ryptnhDnf.^ «;c!ooc!i^ 2nd *ho !ikc, =r c C,.^y pcVcycJb cat^rGtcd hyirooarw» iViOnwcilcnK 

15 radical having from 7 to 10 carbon atoms s^jch as, for instance, nwbomyl, fendiyl, 
trimeth^tFicycloheptyl oradamantyl. 

As used herein with respect to a substituting radical, and unless othervirtse stated, the 
temfi " C3.10 cycloalkylene" means the divalent hydrocarbon radical corresponding to the 
above defined C3.10 cyctoalkyl 

20 As used herein with respect to a substituting radical, and unless otherwise stated, the 

temns " aryl " and "aromatic substituent " are interchangeable and designate any mono- or 
polyaromatic monovalent hydrocarbon radical having from 6 up to 30 carbon atoms such as 
but not limited to phenyl, naphthyl, anthracenyl, adamantyl, phenantracyi, Huoranthenyl, 
chrysenyi, pyrenyf, biphenylyl, terphenyl, picenyl and the Bke, in(Mling spiro hydrocarbon 

25 radicals and fused benzo - C^s cycloalkyi radicals (the tatter being as defined above) such as, 
for instance, indanyl, 1,2,3,4-4etrahydronaphtalenyl, fluorenjrt and the like. 

As used herein with respect to a substituting radical such as the combtnaticm of R3 
and R4, and unless otherwise slated, the temi " homo-cyclic'* means a mono- or polycycSic, 
saturated or mono-unsaturated or polyunsaturated hydrocarbon radical having from 4 up to 15 

30 carbon atoms but including no heteroatom in the said ring. 

As used herein with respect to a substituting radical, and uniess otherwise stated, the 
tenm " heterocyclic " means a mono- or polycydic, saturated or mono-unsaturated or 
polyunsaturated monovalent hydrocarbon radical having from 2 up to 15 carbon atoms and 
including one or more heteroatoms in a 3 to 10 membered ring (and optionally one or more 

35 heteroatoms attached to one or more carbon atoms of s^d ring, for Inst^ce 'm the fonn of a 
carbon^ orthioc^bony) group) and/or to one or more heteroatoms of said ring, for instam^e in 
the form of a sulfone, sulfoxide, N-oxide, phosphate, phosphonate or selenium oxide, ea<* 
said heteroatom being independently selected from the group condsBng of nitrogen, oxygen, 
sulfur, seieniiei and phosphorus, including benzo-fused heterocyclic radicals, such as but not 

40 limited to oxablcyctoheptyl, azabenzimidazoiyi, azacycloheptyt, azacydooctyl, azacyclononyl, 
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azabicydononyl, tetrahydfofuryl, tetrahydrop^nyl. tetrahydropyronyl, tetrahydroqumolekiyl, 
tetrahydrothlenyl and dioxide thereof, dlhydrothienyl dioxide, dioxindoly!, dioxinyl, dioxenyl, 
dioxazinyl, thioxanyl, thioxolyl, tWo-urazolyl, thiotriazolyl, thiopyranyl, ttiiopyrwyl, ooumarinyl, 
quinotelnyl, oxyqirfndelnyi, qiflnuclidinyl, xarthinyl, (fihydropyranyl. benzodihydrofuryl, 
5 benzothiopyixknyl, benzothlopyranyl, benzoxazinyl, benzoxazolyl. benzodioxolyl, 
benzodtoxanyl, benzothladiazolyl, benzotriazinyl. benzothiazolyl, benzoxazolyt, 
phenothioxiny!, phenothlazolyl, phenothienyl (benzothiofuranyl), phenopyronyl, phenoxazolyi, 
pyndinyJ, dihydropyridinyl, tetrahydropyrid'myl, piperidlnyl, morpholinyi, thiomorpholinyl, 
pyrazinyl, pyrimidinyl, pyridazinyt, triazlnyl tetrazinyl, triazoiyi, benzotriazolyl, tetrazolyl, 
10 imidazolyl pyrazolyl, tWazolyl. thiadiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, pyrrolyl, furyl, 
dihydrofuryl, furoyl, hydantoinyl. dioxolanyl, dioxolyl, dilhianyt dithienyl, dilhiinyl. thien)rt, 
Indolyl, indazolyl, benzofuryl, quinolyt, quinazdtoyl, quinoxafinyt, carbazolyl, phenoxazinyl, 
phenothiazmyl, xanttienyl, purinyl, benzothienyl. naphtothfenyl, thiartlwenyl, pyranyl, pyronyl* 
benzopyronyl, Isobenzofuranyl, chromenj^, phenoxathrmyl. indoBzinyl, quinolizlnyl, Isoquinolyl. 
15 phthalazinyl. naphthlridinyl. dnnoltnyl, pteridinyl, carbt^inyl, acridlny!, p^lmidinyl. 
phenanthrolinyl, phenazlnyl, phenothiazinyl, hnldazolinyl, imidazolidiny!, benzimldazolyl, 
pyrazolinyl, pyrazolidinyl, pyrroiinyl, pyrrolidinyl, plperazinyl. urtdinyl, thymidinyl.oytidinyl, 
azirinyl, aztridinyl, diazlrinyl, diaziridinyl, oxiranyl, oxaziridinyl, dioxiranyl, thiiranyl, azetyt, 
dihydroazetyl, azetidinyl, oxetyl, oxetanyl, thtetyl, thietanyl» diazabicyclo-octyi, dtazetyt, 
20 diaziridinonyl. diaziridinethionyl, chromanyl, chromanonyl, thiochromanyl, thiochromanonyl, 
thiochromenyl, benzofuranyl, benzisothiazolyl, benzocarbazoiyi, benzochromonyl, benziso^ 
alioxazinyl, benzocoumarinyl, thiocoumarlnyl, phenameloxazinyl, phenoparoxazinyl. 
phentria^nyl, thiodtazinyl, tWodiazolyl. indoxyl, tWoHndoxjrt, benzodiazlnyl (e.g. phtalamyl). 
phtaKdyl, phtalimidinyl. phtalazonyl, anoxazinyl, dibenzopyronyl (le. x^thonyl), xanthlonyl, 
25 isatyl, isopyrazolyl, IsopyrazolonyS, urazolyl, urazinyl, uretinyt, uretldtnyt, succinyl, succinimido, 
benzj^sultimyl. benzylsuttamyl and the like, Including all possible Isomeric fonns thereof, 
wherein each carbon atom of ttie said ring may be subsmuted wito a substituent selected from 
the group consisBng of halogen, nitro, C1.7 alky! (optionally containing one or more functions 
or radicals selected from the group consisting of carbonyl (0x0), alcohol (hydroxyl), ether 
30 (alkoxy), acetal, amino, imino, oximino, alkyloximino, amino-acld, cyano, carboxylic acid ester 
or amide, nitro, thio Ci,7 alkyl. thio €3,10 cycloalkyi, Ou alkylamino, cycloaikylamino, 
alkenylamino. cycloalkenytamino, alkynyiamino, aryiamino, arylatkylamino, 
hydroxylalkylamino, mercapto-alkylamino, heterocyclic amino, hydrazino, alkylhydrazino, 
phenyl-hydrazino, sulfonyl, sulfon^ldo and halogen), alkenyl, C^y dkynyl, halo Ci„7 
35 alkyl, C3-10 cycloalkyi. aryl, arylalkyi, alkylaryl, alkylacyl, arylacyl, hydroxyl, amino, C1.7 
alkytamtao, cycloalkylamtoo, alkenylamino, cyclo-^alkenylamlno, alkynylamino, aryiamino, 
arylalkylamino, hydroxyatkjrtmiino, mercaptoalkylamtoo, hetero-cycllc anrtoo, hydrazlno. 
alkylhytirazino. phenylhydrazino, sulfhydryl, Ci^y rfkoxy, C3-10 cycloaBcoxy, aryloxy, 
aryialkyloxy, oxyheterocycltc, heterocyclic-substlluted alkyloxy, thio Ci_7 alkyt, thio O^aq 
40 cydo^kyl. tWoaryl, Hiioheterocycrfc, aiylalkylthio, heterocyclic-substituted alkylthio, fomnyl, 
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hydfX)xylamlno, cyano, carboxylic add or est^s or thioestens or amides flier^of, thiocarboxylic 
add or esters or thioesters or amidss thereof; dependsng upon the number of unsatursrtions in 
the 3 to 10 membered ring, heterocydic radicals may be sub*divided Into heteroaromalic {m " 
heteroaryr^ radices and non-aromatte heterocyclic radicate; vrfien a beteroatom of the said 
5 non-aromafic heterocycfc radicrf is nitrogen, the latter may be substituted wKh a subsfltuent 
. sheeted from the group consisting of C1.7 atkyi, cydoalkyi, aryl, aryialkyi and alkyiaryl. 

As used herein with respect to a substituting radical, and unless otherwise stated, the 
terms " 0^,7 alkoxy "C3.1D cycloalkoxy " aryloxy", "arylalkyloxy " oxyheterocycHc 
"thlo C1.7 atkyJ", " thio C3.10 cycloalkyi " arylfhio " arylalkylthio " and " thioheterocycllc" 
10 refer to substituents wherein a 0^.7 alky! radical, respectively a C3.10 cycfoalkyl, aryl, arylalkyf 
or heterocyclic radical (each of them such as defined herein), are attached to an oxygen atom 
or a sutfur atom through a single bond, such as but not limited to methoxy, ethoxy, propoxy, 
butoxy, thloett)yl, tWomethyl, phmiyloxy, benzyloxy, mercaptobenzyl, cresoxy and the fike. 
As iimd hRfPin with r^^n^r^ *a =. «,Kem»fir>g m^^^^ cti;cr,v;3C staled, 

15 temi h^ogen means any atom selected from the group consisting of fluorine, chlorine, 
bromine and iodine. 

As used herein with respect to a substituting racficai, and unless otherwise stated, the 
temi " halo C1.7 alkyi " means a Cu aikyi radical (such as above defined) in whicSi one or 
more hydrogen atoms are independently replaced by one or more halogens (preferably 

20 fluorine, chlorine or bromine), such as but not limited to difluoromethy!, trifluoromethyl, 
trifiuoroethyl, octafluoropentyl, dodecafluoroheptyl, dichJoromethyl and the like; the temi "halo 
C1.4 alkyI " designate the corresponding radical with only 1 to 4 carbon atoms, and so on. 

As used herein with respect to a subsfitutlng radical, and unless othenA^ise stated, the 
temis " C2.7 alkenyl " and " afiphatic unsaturated hydrocarbon radical with 2 to 7 carbon 

25 atoms " are Interchangeable and designate a straight and brandied acycBc hydfX)carbon 
monovalent radical having one or nrrore elhytenical unsaturafions and having from 2 to 7 
carbon atoms such as, for example, vinyl, Z-propenyl. S^butenyl, 2-*utenyl» 2-^)entenyl, 3- 
pentenyl, 3-mettiy^2-butenyl, 3-hexenjrf, 2-hexenyl, 2-h^enyl» butadlenyl, pentadienyl, 
hexadienyl, heptadienyl, heptatrienyl mid me like, including rff pos^le Isomers ttiereofi the 

30 tenn " C3.7 alkenyl *' designate the corresponding radical w8h only 3 to 7 carbon atoms, and 
so on. 

As used herein with respect to a substituting radical, and unless otherwise stated, the 
terms " €3-10 cycloalkenyl" and " cycioaliphatic unsaturated hydrocarbon radical with 3 to 10 
carbon atoms " are interchangeable and mean a monocyclic mono- or polyunsaturated 
35 hydrocarbon monovalent radical having from 3 to 8 carton atoms, such as for instance cyclch 
propenyl, cyctobutenyl, cyclopentenyl, cydopenfadienyt, cydohexenyf, cyclohexadienyl, 
cycloh^tenyt, cycloheptadiaiyl, cydobepta-trienyl, cyclooctenyl. cyctooctadtenyl and the Ike, 
or a polycycfte mono^ or polyunsaturated hydrocarbon mono-valent radical havfr^ from 7 
to 10 cartHHi atoms such as dlcyclopentadienyl, fenchenyl (induding all isomers thereof, such 
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as a-pinotenyl), t>icycloI2^.1]hept"2-enyl, bicycto[2.2.1]heF^-2,5-dienyl, cyclo-fencheni^ and 
the like. 

As used herein wi* respect to a substituting radical, and unless otherwise stated, the 
term '* C2-7 afcynyl *' defines straight and branched ch^n hydrocarbon radicals containing one 
5 or more triple bonds and having from 2 to 20 carbon atoms such as, for example, acetylenyl, 
2-propynyl, 3-butynyl, 2-butynyL 2-pentynyl, 3-pentynyl, 3-metoyl-2-butynyl. S-hexynyl, 2- 
hexynyl and the like and all possible isomers thereof. 

As used herein with respect to a substituting radical, and unless othen^flse stated, the 
temis arylalKyI " and ^^heterocyclic-substituled alkyi" refer to an aliphatic saturated 
10 hydrocarbon monovalent radical, preferably a d,? alkyI or a C3-10 oydoalkyi such as defined 
above, onto which an aryl radical or respectively a heterocyclic radical (such as defined 
above) Is already bonded, sudh as but nrt limited to benzyl, pyrtdylmethyl, pyildylethyl, 2-(2- 
pyrtdyt)isopropyl, oxazolyltatyl, 2^fliienylmethyl and 2-furylmethyL 

As used heiBin with respect to a substituting radical, and unless otherwise stated, the 
15 xem " alkylary! " and "alky^substituted heterocyclic" refer to an aryl radical or respectively a 
heterocyclic radical (such as defined above) onto which is (are) already bonded one or more 
aliphatic saturated hydrocarbon monovalent radicals, preferably C1-7 alkyt radicals or C3-10 
cycioalkyi radicals as defined above such as, but not Wxv&ed to, o-toluyl, m-toluyl, p4oluyl, 
mesltyl and 2,4,64nmethylphenyl 
20 As used herein with respect to a substituting radical, and unless otherwise stated, the 

tenns " alkylamino "cycloalkylamino "alkenyl-amino", cyctoalkenylamino " , arylamino 
"arylalkylamino", ^^heterocyclic amino " , hydroxyalkylamino "mercaptoalkytamino " and 
" alkynylamino" mean that re^ctively one (thus monosubstltuted amino) or even two (thus 
disubstituted amino) C1.7 alkyl. cyctoatkyl, Cz^r ^kenyl, C3.10 cydoaikenyl, aryl, arylalkyi, 
25 beterocycfic, mono- or polyhydroxy Cu alkyl, mono- or polymercapto Ci_7 alkyl or alKynyl 
radU^Ks) (each of ttiem as defined herein, respectively) is/are attac^ied to a nifrogen a*&m 
through a single bond or, In the case of heterocyclic, Include a nitrogen atom, such as but not 
Hmited to» aniline, benzylamino, methylamino, dimethylamino, ethylamino, diethylamino, 
isopropyiamino, propenylamino, n-butylamino, ter»butylamino, dibuiylamino, morpholino^ 
30 alkylamino, morphoiinyt, piperldinyl, piperazinyl, hydroxymethytamino, p-hydroxyethylamino 
and ettiynylamino; this definition also includes mixed disubstituted amino radicals wherein the 
nitrogen atom is attached to two such radicals belonging to two different sub-set of radicals, 
e.g. an alkyl radical and an alkenyl radical, or to two dilf^nt radicals wittiln the same sub-set 
of radicals, e.g. methylethyiamino; the term " C3.7 aikyl-amino" designates the corre^onding 
35 radical with only 3 to 7 carbon ^oms in the alkyl group(s) attached to nitrogen, for instance dK 
isopmpyiamino, and so on; among disubstituted ^no radicate, symetiicaHy substituted are 
usually preferred and more easily accessible. 

As i^ed herein with respect to a substituting radical, and unless othenwise stated, the 
temis "ehio)carbo)cylic acid ester " , " (M))carboxyllc acid tWoester " and (lhio)carboxyllc 
40 add amide" refer to radicals wherein the carboxyl or thiocarboxyl group Is direcfly attached to 
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the pteridine nng (e,g. in the 6- and/or T-position) and wherein said cartooxyl or ttuocarboxyl 
group is bonded to the hydrocart)onj^ residue of an aloohol, a Btlol, a polyol, a phenol, a 
thiophenoi, a primary or secondary amine, a polyamme, an amino-alcohol or armnonia, the 
said hydrocarbonyl residue being selected from the group consisting of alkyi, alkenyl, alkynyl, 

5 cycloalkyi, cycioalkenyli aryl, arylalkyl, alkyiaryl, alkylammo, cycloalkylamino, alkenylamino, 
cycloalkenylamino, arylamino, arylalkylamino, heterocyciic amino, hydroxyalkylamino, 
mercapto-alkylamino or alkynylamino (such as above defined, respectively). 

As used herein with respect to a substituting radical, and unless otherwise stated, the 
term " amino-acid " refers to a radical derive firom a molecule having ttie dietrtc^ fonnula 

10 H:^^-CHR-COOH, wherein R is the side group of atoms characterizing Uie amlno-acid type; 
said molecule may be one of the 20 natiflralfy-oocunring amino-aclds or any sinfflar non 
naturally-occuning amino-acid. 

As used herein and unless otherwise slated, the temi " stereoisomer " refers to all 
pc^ible different isomeric as well as confomnational forms which the compounds of fomiula 

15 (I) or (II) may possess, in particular all pos^ble stereochemicaily and confomiationally 
isomeric fomns, all diastereomers, enantiomers and/or confonners of the basic molecular 
structure. Some compounds of the present invention may exist in different tautomeric fornis, 
all of the latter being included within the scope of the present invention. 

As used herein and unless otherwise stated, the temi " enantiomer " means each 

20 individual optically active forni of a compound of the Inventton, having an optical purity or 
enantiomeric excess (as determined by methods standard in the art) of at least 80% (i.e. at 
least 90% of one enantiomer and at most 10% of the other enantiomer), preferaWy at least 
90% and more preferably at least 98%. 

As used herein and unless otherwise staled, the temi " solvate Includes any 

25 combination which may be fomned by a pteridine derivative of this Invenfion v\^th a suitable 
inorganic solvent (e.g, hydrates) or organic solvent, sudi as but not Bmited to alccrfiols, 
ketones^ esters and the tike. 

As used herein and unless otherwise stated, the tefms " dihydro-pteridine derivative " 
and " tetrahydropteridine derivative " refer to the hydrogenation products of the pteridine 

30 derivatives having fomiula (!) or (II), i.e. derivatives wherein two hydrogen atoms are present 
in positions 5 and 6, or 7 and 8, of the pteridine ring, or wherein four hydrogen atoms are 
present in positions 5, 6, 7 and 8 of the said ring; such hydrogenated derivatives are easily 
accessible from the pteridine derivatives u^ng hydrogenation methods well known in the art. 

35 DETAILED DESCRIPTION OF THE INVENTiON 

A main object of the Invenfion is to provide a phamfiaceutical compo^Bw having high 
immunosuppressive activity. Thus, the present invention relates in particular to the medical 
applications of a group of pteridine derivatives, their phannaceutically acceptable salts, N- 
oxides, solvates, dihydro- and tetrahydroderivatives and enantiomers, possessing 

40 unexpectedly desirable phanriaceutical properties, in particular which are highly active 
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immunosuppressive agmts, and as such are useful in the treatment in fcBnspfant rejection 
and/or In ttie treatment of certain inflammatory diseases. 

Surprisingiy, ttie cc^npounds of the present mvenllon show a broader therapeutic 
spectrum profile than merely immunosuppressive actlvrty. as is evidenced by the results 

5 obtained in the diversity of test procedures disclosed hereinbelow. A further advantageous 
feature of the compounds of the present invention resides In their excellent oral activity. 

In the first embodiment of the invention, the novel pteridine derivatives are as defined 
in the general fonnula (1), wherein each of the substituents X, Z, Ri, R2, R3 and R4 may 
correspond to any of the definitions given above (and, when X Includes sulfur, vrtier^Ki m may 

10 be 0, 1 or 2), in particular with any of the indivMual meanings {such as illustrated above) of 
generic tenns such as, but not Bmited to, alkyi " C2.7 alkenyi " C2.7 alkynyl " aryl '\ 
" alkylaryl *\ "arylalkyi *\ '^alkylamino", " cydoalkylamlno "alkenylamlno "alkynylamino", 
"aylamino", " arylalkylamino " C1.7 alkoxy", " C3.10 cydoalkoxy "thio C1.7 dky! '\ " thio C3. 
10 cydoalkyi halo C1.7 alkjrf "amino-acM and the like, 

15 When a mixture of enantlomers of a pteridine derivative having the genera! fomiula (I) 

aocorxling to the Invention is obtained during synthesis, the said mbdure may be separated by 
means and methods standard in the art, e.g, liquid chromatography using one or more 
suitable chiral stationary phases. The tatter include, for example, polysaccharides, in 
particular cellulose or amylose derivatives. Commercially available polysaccharide-based 

20 chiral stationary phases suitable for this purpose are ChiralCel'^^ CA, OA, OB, OG, OD, OF, 
OG, OJ and OK, and Chiralpak™ AD, AS, 0P(+) and OT(-»^). Appropriate eluents or mobile 
phases for use in combination with said polysaccharide-based chiral stationary phases are 
hydrocarbons such as hexane and the like, optionally admixed with an alcohol such as 
ethanoi, isopropanof and the like. The above mixture of enantiomers may alternatively be 

25 separated by fomiing diastereoisomers, followed by separation of the diastereoisomers, e.g. 
by differential crystaiiization or chromatography. The resolving agent may be deaved from the 
separated dlastereoisonriers, e,g. by treatment vrfth a(*ls or bases, In order to generate the 
pure enantiomers of the compounds of ttie invention. 

Bmm preferred ptericSne derivatives having me general frnnula (0 or (H) according to 

30 the invenflon are more speciflcally illustrated In the following examples and defined in the 
fotlovwng clahtis. For Instance, useful pteridine species disclosed below indude those wherein: 

- is s^cted from the group conslsttng of methyl, ethyl, Isopropyl, pentyl and benzyl, 
and/or 

- R2 is amino, and/or 

35 - R4 is hydrogen or methoxy, and/or 

- R3 is 34hienyl or a phenyl group with one or more substituents (in the latter case, such 
substituents are preferably each independently selected from the group consisting of 
fluoro, methoxy, ethoxy, trifluorometh^, dtmethylantino, oWoro, cyano, methj^. ethyl, 
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carboxymethyi, mefiiylthio, dimeihylcarboxamklo, diethylcartjoxamido and 
methylcarlK)>q4ate, and/or 

- X is a sulfur atom (le. m is 0) or an oxygen atom, or 

- X is NZ, wherein Z is selected from the group consisting of hydrogen, methyl, ethyl, 
5 isopropyi and benzyl, or NZ together with Ri fonns a radical selected from the group 

consisting of hydroxylamino, morpholinyl, ptperidinyl, piperazinylt N-methylpiperazinyl, 
1 ,2,44riazo!y! and pyrrolidinyL 

The present invention further provides processes and methods for making the novel 
pteridne derivatives having the general formula (1), As a general rule, the preparation of these 

10 compounds Is based on the principle that, starting from a suitatrfe pteridine precursor, each of 
the sulJstltuents XRi, Ra. R3 and R4may be introduced separately (exc^t, of course, when R3 
together with R4 forms a htMnocyclic or heterocyclic radical) without adversely influencang the 
presence of one or more substltuents already Introduced at other positions on the pteridine 
ring or the capacity to introduce further substituents later on, 

15 Methods of manufacture have been developed by the present inventors which may be 

used alternatively to, or may be combined with, the methods of synthesis already known in the 
art of pteridine derivatives (depending upon the targeted final compound). For instance, 
methods for simultaneously introducing R3 and R4 in the form of a homocyclic or heterocyclic 
radical at positions 6 and 7 of the pteridine ring are already known from U.S. Patent No. 

20 2,581,889. The synthesis of mono- and dl-W-oxides of the pteridine derivatives of this 
invenfion can easily be achieved by treating the said derivatives with an oxidizing agent such 
as, but not limited to, hydmgen peroxide (e,g, in the presence of acetic acid) or a peracid such 
as chloroperbenzoic acid, tHhydro- and tetrahydrcpteridlne derivatives of this invention can 
easily be obt*ied by catalytic hydrxjgenation of the correspondlr^ pteridine derivatives, e.g, 

25 by placing the tatter In a hydrogen atmosphere in the presence of platinum oxide or platinum. 
The methods for making the pteridine derivatives of the present invention will now be 
explained in more details by reference to the appended figures 1 to 8 wherein, unless 
othenwtse stated hereinafter, each of the substituting groups or atoms X, Z, Ri, R2, R3 and R4 
is as defined in fonnula {[) of the summary of the Invention and, more specifically, may 

30 correspond to any of the individual meanings disclosed above. The same manufacturing 
methods may also be applied, if need be, while starting from pteridine derivatives which are 
already known In the art. In the description of the reaction steps involved in each figure, 
reference is made to the use of certain catalysts and/or certain typ^ of solvents. It should be 
understood tiiat each catalyst mOTttoned ^ould be used in a catalytic amount well known to 

35 the skilled pei^on with respect to the type of reaction involved. Sdvents that may be used in 
the foltowing reaction steps include various kinds of organic solvents such as prottc solvents, 
polar aprotic solvents and non-polar solvents as well as aqueous solvents which are inert 
under the relevant reaction condKions. More specific examples include aromatic 
hydrocarbons, chlorinated hydrocarbons, ethers, aliphatic hydrocarbons, alcohols, esters, 

40 ketones, amides, water or mixtures thereof, as well as supercritical solvents such as carbon 
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dioxide (while performing the reaction uiider supercritical conditions). The suitable reaction 
temperature and pressure conditions applicable to each kind of reaction step m\hS not be 
detailed herein but do not depart from the relevant conditions already known to tiie skilled 
person with respect to the type of reaction involved and the type of solvent used (in particuli^ 
5 its boiling point). 

Figure 1 represents a scheme for the preparation of 2,4,64risubstituted pteridines with 
various R2 and R3 substituents in the 2- and 6- positiops of the pteridine ring, respectively. In 
the first step (a), a chloropyrimidine 1, wherein R2 may be infer alia amino, alkylamino, 
arylamino, alkoxy, aryloxy, mercaptoaikyl, or mercaptoaryl, is reacted with an appropriate 

10 nucteophile RiXH. the said nucleophile being selected from the group consisting of alcohols 
(e,g. methanol, ethanol, jsopropanol or benzylalcohol), thiots, primary amines and secondary 
amines wherein Ri may be infer a/fa alkyl. cyclodkyi, aiyl, alkylaryl, beteroaryl or 
alkylheteroaryl. Introduction of a nRroso group into the pjfflmidine intennediate 2 occurs in 
step (b) under acidic aqueous conditions ki the presence of sodium nitrite NaN02. Reduction 

15 of the rttroso functionality of the pyrimidine intentiediate 3 mto a free amino group in 
fntemnediate 4 is then effected in step (c) by means of redudng agents (such as Na2S204 or 
(NHi()2S) in water, or catalytically (Pt/H2) in the presence of a protic solvent. In step (d), ring 
closure is performed by treating the diaminopyrimidme 4 with glyoxal in order to fonn a 
pteridine ring. In step (e), the nitrogen atom at position 8 of the pteridine ring of compound 5 is 

20 oxidized, e.g. using H2O2 under acidic conditions. In step (f), a chlorine atom is 
regioselectively Introduced on the 6 position of the pteridine ring of compound 6 by treatment 
with a carboxylic acid choride such as acetyl chloride under acidic condittons. Then in step (g) 
the 6-chtorosubstituted pteridine 7 is reacted with a bc«ronic acid hmng the genera fonmula 
R3B(OH)2r wherein R3 may be alkyi, cydoalkyl, aryl or heteroaryl, under basic conditions (such 

25 as in the presence of an aqueous alcaline Glutton) and a palladium based catalyst, thus 
yielding the desired derivative 8 of the present invention. 

Figure 2 represents a scheme for the preparation of 2»4,6- or 2,4,7-frisubstituted or 
2,4,6,74etrasubstituted pteridine derivatives with various R^, R2, R3 and/or R4 substituents. In 
step (a), the thiol function of 2-mercapto-4,6-diaminopyrimtdine is alkylated, preferably 

30 methylated by reaction with methyl iodide In the presence of a solvent such as ethanol, in 
order to yield 2-thioniethyM,6-diaminopyrimidine. introduction of a nJtroso group in the 5- 
position of the pyrimidine ring is then achieved in step (b) by using sodium nitrite under 
aqueous acidic conditions. In step (c), the methylthio group in the 2-position is exchanged for 
a group R2 by reacfion with an appropriate nucleophile, v*erein R2 is as defined above and 

35 preferably is primary or seccH^ary amino, ^koxy» ar^oxy. C^io oyclo^koxy, 
heteroaryloxy, mercapto Ci^^atk^, mercaptoaiyl, mercapto Ca-tocydoalkyl or mercaf^o- 
heteroaryl. Reduction of the nil^oso group is then achieved in step (d) either catalytically 
(Pt/H2) in the presence of a protic solvent or chemic^ using sodium ditWonle or ammonium 
sulfide in the presence of water. Then in step (e), the resulting 2-R2-substitute<t4,5,6- 

40 triantinopyrimidine is condensed, urwier acidte condi-tlons in the presence of a solvent such as 
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methanol, wiBi an a-ketoaldoxime bearing the group R3, wherein R3 may be Ci,7 alky!, Cs-to 
cyctoalkyi, aiyl or heteroarji, Into a 2.6"Subs«tuted-4-amlnopteridme derivative. Alternatively, 
the corre^ondlng 2 J'Substftuted-4'-antinopteridine derivative can be oWained In step (f) by 
reacting the 2-R2-substitiited-4,5,6-W^in(^yrinwline with a monosubstituted glyoxat bearing 

5 a group R4, wherein R4 may be infer alia C1.7 alkyi, Cs^iq cycloalkyi, aryl or heteroaryt. 
Aiternatively, a 2-R2-substituted 4-amino-6,7"dlsubstrtuted pteridlne derivative can be obtained 
In step (g) by reading the 2-R2-substituted 4,5,6''triaminopyr1midine with a disubsiituted 
glyoxal bearing groups Rsand R4, wherein each of Rsand R4 is independently selected (i.e. R3 
and R4 may be identical or different) from the group consisting of Ct.7 alkyl, C3.10 cycloalkyi, 

10 aryl and heteroaryl, under neutral or basic conditions. In step (h). acidic or basic hydrolysis of 
the amino group at position 4 of the (Aeridine ring is perfomied and results in the 
con^spondlng 4-oxoptCTidine derivative. In st^ (i), the hydroxyl group of the tautomeric fonn 
of the latter is activated by nucieophiirc disi^acement, e.g. by preparing the 4-[(1,2,4)-friazoiyl] 
pterkline derivative. FInallv in a first oart of step H), a nnntf^nnhiHr rfiwiififwitif^nt i« nprfnmwH 

15 by mixing the said 4-triazolylptei1dine derivative with a nucleof^ile having the general fonnuia 
RiXH, su(* as for example a primary or secondary amine, C1.7 alkoxy, aryloxy, O^io 
cycloalkoxy, heteroaryioxy, mercapto Ci_7 alkyi, mercaptoaryl, mercapto C3.10 cyctoalkyi, or 
mercapto-heteroaryl yielding the desired final pteridine derivatives. 

Figure 3 represents a scheme for the preparation of 2,4,6- or 2,4,7-fnsubstituted or 

20 2,4,6J4etrasubstituted pteridine derivatives with various substituents on the pteridine ring, 
starting from the 24hiomethyl-5-nitroso-4,6-diamlnopyrimfdir>e obtained after step (b) of the 
sdieme shown in figure 2. Reduction of the nitroso group is achieved in step (a) eitha^ 
calalylically {PVHz) in the presence of a protic solvent or chemically u^ sodium dithiontte or 
ammonium sulfWe in the presence of water. Then in step (b), 2"thtomethyl-4,5,6-triaminO" 

25 pyrimkfine is condensed, under acidic condki(»is in the presence of a solvent such as 
methanol, vrilh an a-ketoddoxime bearing the group R3, wherein R3 may be inter alia C1-7 
alkyI, C3.10 cyctoalkyi, aryl or heteroaryl, thus r^loselectlvely yielding a 2"thiomethyl-4-amino- 
O-Rs-substituted-pteridine derivative. Alternatively, the corresponding 24hiomethyl"4-amino-7« 
R4-substituted pteridine is obtained in step (c) by reacting 24hiomethyl-4,6,6-triamino- 

30 pyrimidine with a monosubstituted glyoxal bearing a group R4, wherein R4 may be inter alia 
Ci_7 alkyI, cycloalkyi, aryt or heteroaryl Alternatively, the corresponding 24hiomethyl-4- 
amino-6-R3"7-R4-substituted pteridine is obtained in step (d) by reacting 24hiomethyl'-4,5,6- 
triamino-pyrimidine with a dlsubslituted glyoxal bearing groups R3 and R4, wherein each of R3 
and R4 is independently selected (i.e. Rsand R4 may be IdenScal or different) from the group 

35 consisting of C1.7 alkyI, O^-io cycloalkyi, aryl and heteroaryl, under neutral or basic conditions, 
in step (e), the methylfiilo group in the 2-po^ion is oxWized to the corresponding sulfone by 
u^ng oxidizing agents such as chloropemxybenzoic acid in chloroform or hydrogen pero?dde 
in acetic acid. The methylsulfonyi group Is easl^ exchanged in step (I) by reaction with a 
nucleophite, such as for example a primary or secondary amine, C1.7 alkoxy, aryloxy, C3-10 

40 cycloalkoxy, heteroaryloxy, mercapto C1.7 alkyI, mercaf^oaiyl, mercapto C3.10 cycloalkyi, or 
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mercafAo-^ieteroaryL In step fe), acidic or basic hydrofysis of the amino gmup at position 4 of 
the ptericfine ring Is perfonned and results In the corresponding 4-oxopteridine dertvative. In 
step (h), the tiydroxyl group of the tatAomeric form of the latter is acSvated by nucteophilic 
displacement, e.g, by preparing the 4"f(1 ,2,4)4riazolyl] pteridine derivative. In the last step (i), 
5 a nucleophilic displacement rs performed by mixing the said 44riazo!ylpteridine derivative with 
a nucleophrle having the general fomiula RiXH, such as for exampie a primary or secondary 
amine, alkoxy, aryloxy, Ca-^o cycloalkoxy, heteroarybxy, mercapto C1.7 afkyi, 
mercaptoaryl, mercapto Cs^iocycioalkyl, or mercapto-heteroaryl. 

Figure 4 represents a scheme for the synthesis of unsymmetrical 2,4,6-trisubstitiited 

10 and 2,4J-'trisubstituted, as wefJ as 2,4,6J4etrasubstrtuted, r^eridlne derivatives with various 
Rir R2, R3 and/tM- R4 substituents in the 2*. 4-, 6- and/or 7-posffions of the pteridine ring, 
respecliveiy. In step (a), a 2"RrSubstitut©d'4,5,6-triamjn0"pyrimidine is condensed vwU) an a-^ 
keto-aldoxime bearing a radicd R3, wherein R3 may be inier alia selected from the group 
consisting of alkyi, Ca^io cydoalkyi, ar^ and heteroaryl, in a protic solvent such as 

15 methanol under acidic conditions yielding regioselecllv^y a 4-anfdno-ptericBne bearing a Rr 
substituent in position 2 and a R3 substituent in position 6 of the pteridine ring. Alternatively, a 
2-R2-substltuted-4-amino-7-R^-substituted pteridine derivative can be obtained in step (b) by 
reacting a 2-R2-substituted''4,5,6-triamino-pyrim!dine with a monosubstituted glyoxal bearing 
the group R4, wherein R4 may be infer alia selected from the group consisting of C1.7 alkyI, C3. 

20 10 cycloalkyi, aryi and heteroaryl, under neutraJ or basic conditions. Aitematively, a 2-R2" 
substituted-4"aminO"6J«di-substltuted pteridine derivative can be obtained in step (c) by 
reacting a 2-RrSUbsmuted"4.5,6-triamino-pyrimidine with a disubstttuted glyoxal bearing the 
groups R3 and R4, wherein each of R3 and R4 is independ^tiy selected (le. R3 and R4 may 
be Identical or different) from the group consisting of alkyl. C3.10 cydoalkyl, aryl or 

25 heteroaryl, under neutral or basic conditions. In step (d), acidic or basic hydrolysis of the 
amino group at position 4 of the pteridine ring is perfonned and results in the conresponding 4- 
oxo-pteridine derivative. In step (e), the hydroxy! group of the tautomeric fbmi of the latter is 
activated for a nucleophilic displacement reaction, e.g, by preparing the 4-1(1,2,4)- 
triazolyjjpteridine derivative. In the last step (f), the 44ria2olylpteridine derivative is reacted 

30 with a nucieophiie having the general formula R^XH, such as for example a primary or 
secondary amine, C1.7 aikoxy, aryloiqr, Ca^^o cycloalkoxy, heteroaryloxy, mercapto alkyl, 
mercaptoaryl, mercapto C3.10 cycloalky!, or mercapto-heteroaryJ. 

Figure 5 represents a scheme for the synthesis of symmetrical 2,4,6-trisubstituted and 
2,4,7-trisubstituted, as wdl as 2.4,6.74etrasubstttuted pteridine derivatives wltfi various Ri, 

35 Ra. R3 andtor R4 substituents in the 2-, 4-, 6- and/or 7-posttlons of the pt^dine rir^. In step 
(a), a nitroso group is introduced on position 5 of ttie pyrimidine ring of a 2-R2-subst!tuted 4- 
oxo-e-amlnopyrimjdine by u^ng sodium nitrite under aqueous acidic condifioi^. Reduction of 
the nitroso group In step (b) is adileved dther cataiylicaHy (PI/H2) In the presence of a protic 
solvent, or chemically using sodium dithiontte or ammonium sulfide in water. Then in a next 

40 step (0), condensing the resulting 2-R2-substltuted 4-"OXO-5.6-diamlno-pyrimidine with an a- 
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ketoatdoxime bearing a radical Rs. wherein Ra may be inter affa C17 alky!, C3-10 cycloalkyi, aryl 
or heteroaryl, in a proBc solvent such as methanol under acidic conditions regioselectlveSy 
yields a 4-oxopteridine bearing a R2 subslituent In position 2 and a R3 substiluent in position 6 
of the ptendlne ring. Alternatively, a 2-Rz-substiluted 4-oxo-7-R4-substituted pteridine 
5 derivative can be obtained in step (d) by reacting the 2-R2-substituted 4-oxo''5,6-diamino- 
pyrlmldine with a monosubstttuted giyoxal bearing the group R4, wherein R^ may be inter alia 
C1.7 aikyi, C3.10 cycloalkyi, aryl or heteroary!, under neutral or basic conditions. Alternatively, a 
2-R2-substituted-4-oxo-6 J-dtsubstituted pteridine derivative can be obtstfned In step (e) by 
reading the 2-Rrsubstituled 4"Oxo-5,6^1iamino-pyiimidlne with a disubsHtuted giyoxal bearing 
10 groups R3 and R4. vrfierein each of R3 and R4 Is independently selected (j,e. R3 and R4 may be 
identical or different) from the group consisting of Ci.7 alkyi, 03,10 cycloalkyi. aryl and 
heteroaryl, und^ neutral or basfc conditions. Acfivation of the (taut<Hneric) hydroxyl 
substituent in position 4 of the pteridine ring for a nucteophific displacement reaction occurs in 
step (f) by preparing the cornssponding 4-1(1 ,2,4)4riazoIyl] pteridine derivative, e,g, using 
1 5 POCI3 or 4-chforopheny! phosphorodlchloridate and 1 ,2,4-triazole in pyridine as solvent. When 
R2 is an amino group, protection of R2 may further be necessary before carrying out this 
reaction. The amino group can be protected for instance by an acetyl group, which can be 
hydrolysed back to the amino group in a next step. Nucleophilio substitution is perfomied in 
step (g) by mbcing the triazolyl pteridine derivative with a nucleophile RiXH, (such as for 
20 example such as for example a primary or secondary amine, Ci,7 alkoxy, aryloxy, C3.1D 
cycloalkoxy, heteit)ar^oxy, mercapto C1.7 alkyl, mercaptoaryl, merca[rto C3.10 cycloalkyi, or 
mercapto-het^oaryt) at room temperature in a pOar aprotic solvent such as 1 ,4-dloxane. 

Figure 6 represents a scheme for the preparation of symmeWcal 2,4,6- trisubsBtuted 
pteridii^s and 2,4,7-Wsubsfituted as well as 2,4,6 J4etrasubsUtuted pteridine derivatives, i,e, 
25 wherein substituents in ttie 2- and 4- positions of the pteridine ring are Identical. In step (a), a 
nitro group is introduced in position 5 of a 6-amino-2,4-dioxopyrimidine under strongly acidic 
conditions (e.g. IHNO3, H2SO4). Then, in step (b), both hydroxyl groups from the tautomeric 
fonn are converted to chloro groups by treatment with a chlorinating agent such as POCI3 or 
SQCI2. Both chloro groups are then displaced in step (c) with a nucleophile having the general 
30 fouDula RiXH. The nitro group of the latter is then reduced in step (d) to an amino group by 
treatment with a reducing agent (e.g. Pt/Ha)^ Finally, reaction of the latter witfi an a- 
ketoaidoxime bearing the group R3, wherein R3 may be inter alia aryl, C1.7 alkyl, C^d 
cyctoalky! or heteroaiyl. r^oselectively yields the desired 2,4,6^trisubsBtuted pteridine 
derivative m step (e). Alternatively, reacBon of the 2,4-substihJted-5,6-c8amlnop3n1mi*ne from 
35 step (d) with a monosubstltuted giyoxal bearing a group R4 wherein R4 may be inter aTta d,? 
alkyl, C3.10 cycloalkyi, aryl or heteroaryl yields the desired 2,4J-trisubstituted pteridine 
derivative in step (f). Alternatively, reaction of the 2,4-subs«tuted-5,6-dlaminopyrim1dine from 
step (d) with a disubstituted giyoxal bearing groups R3 and R4, wherein each of R3 and R4 is 
independently selected (i.e. Raand R4 may be identical or different) from the group consisting 
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of alky!, Os.^o cydoalkyi, aryi and heteroaryl, under neutral or basic condifions, yields the 
desired 2,4,6, 7-tetrasubstltuted ptendine derivative in step (g). 

Figure 7 represents a sct»eme for the preparation of 2,4,6-trisiibstituted pteridine 
derivatives, wherein the subsiituent in the 6- position of the pteridine ring is a phenyl group 
S substRuted by a nitrogeo-containkig function. In step (a), the chtorine at position 4 of the 
pyrhnldine ring is displaced by an appropriate nucleophHe, having the general fomiula R^XH 
(such as, but not Ikrited to, a prinnary or secondary amine, Ci^y alkoxy, ajyicocy, Cs^^o 
cycloalkoxy, hef^aiyloxy. nwrcapto Ou alkyi, mercaptoaryl, mercapto C3.10 cyclo^kyl, or 
mercapto-hetero^l). Introduction of the nitroso group at position 5 of the pjwrtkfine ring is 

10 achieved by treatment with sodium nitrite under aqueous addic cwidifions. Reduction of the 
nitroso group in step (c) is achieved either catalytlcally (Pt/Hs) in the presence of a protic 
solvent, or chemically using sodium dithionite or ammonium sulfide in water, tn step (d), the 2- 
Rr4-XRrsubstituted'-5,64riamino-pyrimidine analogue is condensed with an 
acetamidophenyiglyoxalmonoxime In a protic solvent such as methanol under acidic 

15 conditions to yield regioselectively a pteridine analogue bearing an acetamidophenyl group at 
position 6 of the pteridine ring. Acidic deproteciion of the acetyl group leads to the fomriation of 
the free amino group. This amino group can be transformed Into amides (fay reaction with 
carboxylks acids or add chlorides) <^ Into ^ifonamides (by readion with sulfonyl chlorides) by 
reaction in a polar aprotic solvent (e.g, pyridine, cfimethylfomr^amide or dkihloromethane) and 

20 optionally further in the presence of a base (e,g, triethylamine). 

Figiw-e 8 represents a scheme for the preparation of 2,4,64risubstituted ptericfine 
derivatives, wherein the substttuenl in the 6- position of the pteridine ring Is a phenyl group 
substituted by an oxygen-containing function. In step (a) a 2-R2-4-XRrsubstituted-6,6- 
triaminopynmidine, which may be obtained for instance after step (c) described in figure 7, is 

25 condensed with an hydroxyphenyl-gtyoxalmonoxime in a protic solvent such as methanol 
under acidic conditions to yield regioselectively a pteridine analogue bearing an 
hydroxyphenyl group at position 6 of the pteridine ring. The free hydroxyl group can be 
alkylated in a polar protic solvent (e.g. dlmethylfommamide) using a base (such as, but not 
limited to, potassium carbonate, ce^um carbonate or sodium hydride) and an appropriate 

30 alkylhalide or aiylaikylhalide. 

Some sub-sets of pteridine derivatives according to the invention des^e spedfic 
interest. Thus in a particular embodiment the invention relates to a group of pteridine 
derivatives, as well as pharmaceutical compositions comprising such pteridine d^vath/es as 
active principle, having the above general fomiula (I) wherein: 

35 - XisNZ, 

- XRi is selected from the group consisting of hydroxylamino; hydrazine (i.e. Z is hydrogen 
and is amino); (mono- or di-) Cu alkylamino (i.e. Ri Is 0^.7 alkyi); (mono- or di-) 
arylamino (i.e. R^ is aryi, e.g. adamantyl); (mono- or di-) €3.^0 oycjoalkylamino (i.e, Ri is 
C3.10 oydoalkyi); (mono- or di-) hydroxyCi_7 alkylamino (i.e, Ri is C^? alkyI substituted 
40 with hydroxy!); (mono- or di-) atkylarylamino; and saturated or unsaturated 
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heterocycfic groups confaintng at least one rtitrogen atom and o|:^ionally subsfituieci by 
one or more substituents independently selected from the group consisting of C^^ alkyl, 
hydroxy Gi,^ alkyl, a(ky?oxy, halogen, hydroxy, hydroxycarbonyl and 
alkyloxycarbonyl, such as but not limited to pfperazinyi, N-alkylpiperazinyl and 
5 morpholinyl; 

- R2 is amino or is selected from the group consisting of hydroxylamino; hydrazine (i.e. Z is 
hydrogen and is amino); (mono- or di-) arylamlno (ue. R^ is aryl); (mono- or di-) C3-10 
cyctoalkytamino {l,e, Ri is cycloatkyl); (mono- or di-) hydroxyCi-y alkytamino fl,e. Ri is 
Ci.? alkyl substituted vwth hydroxy!); (mono- or di-) Cu alkyiarylanrtino; and saturated or 

10 unsaturated heterocyclic groups contaming at least one nitrogen atom and optionally 
substituted by one or more substituents indepemJently selected from the group consisting 
of alkyl, hydroxy C^} alkyl, Cm alkyloxy, halogen, hydroxy, hydroxycartonyi and Cm 
alkyloxycarbonyl, such as but not limited to piperazin^, N-alkylpperazinyl and 
morpholinjfl; 

15 - R3 is selected from the group consisting of unsubstituted, monosubstituted and 
disubstituted aryl groups (wherein the substituent(s) may indepen-dently be halogen, 
aikoxy or alkyl): 3,4,54rimethoxyphenyl; 3,4-fonT)ylidene-3,4~dihydroxyphenyl; aryl 
groups bonded to the pteridine ring via a saturated or unsaturated aliphatic spacer which 
may be halogenated or hydroxylated; and aliphatic substituents which may contain eUier 

20 function, ateohol ftincfion, or si*stituted or unsubstituted amino functions or C^ alkyloxy; 
and 

- R4 is selected from the group conslsSng hydrc^en, afkyi and aikoxy; 

or a piiamnaceufically acceptatrfe addition salt or a stereochemlcd isomeric fomi thereof. 
In another particular emlxMliment, the finvenfion relates to a group of pteridine derivative, 
25 as well as pharmaceutical compositions comprising such pteridine derivatives active 
principle, having the above general Ibrmuta (1) wherein: 

- X is oxygen or sulfur; 

- Ri is Ci.7 alkyl; 

- R2 is amino or is selected from the group consisting of hydroxylamino; hydrazine (i.e. Z is 
30 hydrogen and Ri is amino); (mono- or di-) arylamino Q.b. Ri is aryl); (mono- or df-) C3.10 

cycloalkylarrBHo (i e, Ri is C3.10 cycloalkyi); (mono- wdi-) hydroxyCi,7 alkytamino (le. Ri is 
C1.7 atkyi substituted wKh hydroxyl); (mono- or dl-) Ci^ alkylarylamino; and saturated or 
unsaturated hetemcyclic groups containing sit least one nitrogen atom and optionally 
substituted by one or more substituents independently selected from the group consisting' 
35 of Ci^ alkirt, hydroxy Ci^ alkyl. Ci^ aScyloxy. halogen, hydroxy, hydroxycarbonyl and 

alkyloxycarbonyl, such as but not lin«ted to piperazinyl, N-alkylf^perazlnyl and 
morpholinyl; 

- R3 is selected from the group consisting of unsubstituted, monosubstituted and 
disubstituted aryl groups (wherein the substituent(s) may indepen-dently be halogen, 

40 aikoxy or C^^ alkyl); aryl groups bonded to the pteridine ring via a saturated or 
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unsaturated atiptiatic spacer which may be hatogenated or hydroxylated; and aliphatic 
substituents which may contain ether function, alcohol function, or substituted or 
unsubstituted amino functions or 0^4 alkyloxy; and 
' R4 IS selected from the group consisting of hydrogen, alkyi and alkoxy; 
S or a pharmaceuttcally acceptable addition salt or a stereochemic^ isomeric form Siereof. 

in another particdar enAodinr>ent. the invention relates to a group of pteridine 
derivatives having the above general formula (}) wherein X represents an oxygen atom or a 
group with the fonnula S(0)in, wherein m Is an kiteger from 0 to 2, or a group with the fonrwla NZ 
and wherein: 

10 - is a group selected from the group consisting of alky}, C2.7 alkenyl, C2.7 alkynyi, C3, 
io cycloalkyi, 63.10 cycloalkenyl, aryl, aikylaryl, arylalkyl, heterocyclic, heterocyclic" 
substituted ^kyl and alkyl-substituted heterocyclic, each of said groups being optionally 
subsfltuted with one or more substituents selected from the group consisting of hafogm, 
Ci^ alkyl» alkoxy. C2.7 alkenyl, C2-T ^nyl. halo alkyI, Cs^io cycloaflcoxy, aiytoxy, 

15 arylalkyloxy, oxyheterocyclic, heterocyclk>-substltuted aikyloxy, thio Ci_7 aHcyl, thio C3.10 
cycloalkyi, thtoaryl, thiohelerocyclic, atifl^kylthlo. heterocycfc^substftuted atkylthio, formyl, 
hydroxyl, sulfhydryl, nitro, hydroxylamino, mercaploamino, cyano, carboxylic acid or 
esters or thioesters or amkles or tWo^des or haikles or anhydrides thereof, 
thiocarboxylfc acid or esters or thioesters or amides or thioamides or halides or 

20 anhydrides thereof, carbamoyl, thiocarbamoyi, ureido, thio-ureido, amino, 
cycloatkyiamino, alkenylamino, cycloalkenylamino, alkynylamino, arylamino, aryialkyl- 
amino, hydroxylalkylamino, mercaptoaikyl-amino, heterocyclic amino, hydrazine, 
aJkyihydrazIno and phenyl-hydrazino; or is a carboxyalkyi. carboxyaryl. thiooarboxyaryl 
or thiocarboxyalkyl group; 

25 - Z Is a group independently defined as Ri or Z is hydrogen w the group NZ together with 
Ri is either hydroxylamino or an optionaHy substituted heterocydic gfx>up contaii^ at 
least one nitrogen atom; 

- R2 is selected from the group consisting of amino; acylamino; thioacylamino; carbamoyl; 
thiocarbamoyi, ureklo; thio-urefdo» sulfonamido; hydroxylamino; alkoxyamino; 

30 thioalkylamino; mercaptoamino, hydrazine; alkylhydrazino; phenylhydrazlno; optionaSy 

substituted heterocyclic radicals; C3.7 alkylamino; arylamino; arylalkyt-amino; 

cycloalkylamino; alkenylamino; cycloalkenylamino; heterocyclic amino; 

hydroxyalkylamino; mercaptoalkylamino; G1.7 alkoxy; C3-10 cycJoalkoxy; thio C1.7 alkyl; 

arylsulfoxide; arylsulfone; heterocyclic sulfoxide; heterocyclic sulfone; thio C3.10 cycloalkyi; 
35 aryloxy; arytthio; arylalkyloxy; arylalkylthio; oxyheterocyclic and thioheterooydic racficals; 

- R4 is an atom or a group selected from the group consisting of hydrogen; halc^en; Ci.7 
alkyl; C2-7 alkenyl; C2.7 alkynyt; halo C1-7 alkyl; carboxy alkyl; carboxyaryl; C1.7 ^koxy; 
C340 cycloalkoxy; aryloxy; arylalkyloxy; oxyheterocyclic; heterocyclio-substituted alkyloxy; 
ttiio Ct-7 alkyl; thto C3.10 cycloalkyi; tWbaryl; thioheterocydic; arylalkylthio; heterocyclic- 

40 substituted alkylthio; hydroxylamino; mercapto-amino; acylamino; thio-acylamino; 
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aBcoxyamino; thioalkyiamino; ^etal; thio-acetal; carboxylic acid; carboxylic add estw^s, 
thioesfers, halides, anhydrides, amides and thioamides; tWocarboxylfc acid; thfocarboxylic 
acid esters, thioesters, halid^, anhydrides, amides and thiowiides; hydroxyl; sulfhydryl; 
nitro; cyano; carbamoyl; thiocaifcamoyi, urekJo; thio-ureIdD; alkj^artno; cycloalkylamino; 
5 afkenylamino; cycloalkenyfamino; alkynylamino; arylamino; antelkylamino; 
hydroxyalkylamino; mercaptoalkylamino; heterocyclic arrtno; heterocycliosubstitufed 
alkylamino; oxfmino; alkyloximino; hydrazine; alkylhydrazino; phenylhydrazino; cysteiny! 
add, esters, thioesters, halides, anhydrides, amides and thioamides thereof; aryj being 
optionally substituted with one or more substituents selected from the group consisting of 

10 halogen, alkyi, Ci.7 aikoxy, C2-7 afkenyl, C2.7 alkynyl, halo Ci„7 alkyl, nitro, hydroxyl, 
sulfhydryl, amino, C3.10 cycloalfcoxy, aryfoxy, arylalkyloxy, oxybeterocydic, heterocyclic 
substituted alkyloxy, thio C1.7 alkyl, tWo cydoalkyl, thloaryl, thiohet^cycBc. 
arylalkyithio, heterocycBosubstituted alkyiailo, forniirt, carbamoyl, tNocarbamoyI, ureido, 
thio-ureldo* sulfonamido. hydroxylamlnn aitcovynminn m0rpart»r;t«im;r>n^ *H3#j2lKyI:;rr:!r:c, 

15 acylamlno, thloacyl»amino, cyano, carboxyfic acW or esters or ItiloeslerB or halides or 
anhydrides or amides thereof, thiocarboxylfc acid or esters or thioesters or halides or 
anhydrides or amides thereof, alkylamino, cycloalkylamino, alkenylamino, 
cycloalkenylamino, alkynylamino, arylamino, arylalkylamino, hydroxyaikyiammo, 
mercaptoalkylamino, heterocydic amino, hydrazine, alkylhydrazino and phenyihydrazino; 

20 optionally substituted heterocyclic radicals; aromatic or heterocyclic substiiuents 
substituted with an aliphatic spacer between the pteridine ring and the aromatic or 
heterocyclic substituw>t, whereby said aliphatic spacer is a brandied or straight, saturated 
or unsaturated aliphatic chain of 1 to 4 carbon atwns which may conta&i one or more 
functions, atoms or radicals selected from the grmip consisting of catbonyl {0x0), 

25 thiocarbonyt, alcohol (hydroxyl), thiol, ether, thio»ettier, acetal, thio-acetal, ^no, imino, 
oximino, alkjrtoxMno, amino-acid, cyano, acylamino, thioacylannftfjo, carbamoyl, 
thiocarbamoyi, ureido, thio-ureido, carboxyfic add or ester or thloester or h^ide or 
anhydride or amide, thiocarboxylic acid or ester or thioester or hallde or anhydride or 
amide, nitro, thio O^.j alkyl, thio C340 cycloalkyi, hydroxylamino, mercaptoamino, 

30 alkylamino. cycloalkylamino, alkenylamino, cycloaikenyl-amino, alkynylamino, arylamino, 
arylalkylamino, hydroxyalkylamino, mercaptoalkylamino, heterocyclic amino, hydrazino, 
alkylhydrazino, phenyihydrazino, sulfony!, sulfmyl, sulfonamide and halogen; branched or 
straight, saturated or unsaturated aliphatic chains of 1 to 7 carbon atoms optionally 
containing one or more functfons selected from the group consi^ing of carfaonyl (0x0), 

35 thiocarboni^, alcohol Oiydroxyl), tWof, ether, thio-ettier, aceta!, thio-acetal, amino, imino, 
oximino, alkyloxinino, m«noacid, cyano, acylamino; thioacylamino; carbmnoyl, 
thlocarbamo]^, ureido, thio-ureido, carboxylic acid ester or halide or anhydride or amide, 
thiocarboxylfc add or ester or thio^ter or halide or anhydride or amide, rttro, thio C^^ 
alkyl, thio Ca-fo cycloaiky}, hydroxylamino, mercaptoamino, alkylamtno, cydoalkylamino, 

40 alkenylamino, cycloalkenylamino, alkynyl-amlno, arylamino, arylalkylamino, 
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hydroxyalfeylamlno. mercaptoalkylamiiK), heterocyclic amino, hydrazlno. alkylhydrazjno. 
phenylhydrazino, sutfonyl, sulfinyl, stjifonamido afKi hai(^en; and 
- R3 Is seiected from chloro and thiomethyi; 

and/or a phanmacwtically acceptable addition salt thereof and/or a stereoisomer thereof 

5 and/or a mono- or a di-W-oxide thereof and/or a solvate and/or a ditiydro- or 
tetrahydropteridine derivative thereof. 

When applicable, and depending upon the specific substRuents being present, not 
only the novel pteridine having the general fonnula (I) but aiso some pteridine derivatives 
previously known in the art without any indication of biological activity, i,e, of the pteridines 

10 having the general fonmula (II) according to mis invention, may be m the fomi of a 
pharmaceutfcally acceptable salt The latter hiclude any therapeuttcally active non-toxic 
addition salt which compounds having the general fonriula (ii) are able to fbnn wtth a salt- 
fomilng agent. Sudi addifion salts may convenientiy be otrtamed by treatmg the pteridine 
derivatives of the invenfion with an aHropriate satt-forming add or base. For instance, 

15 ptericfine derivatives having basic properties may be converted into the corresponding 
therapeutically active, non-toxic acid addition salt form by treating the free base form with a 
suitable amount of an appropiate acid following conventional procedures. Examples of such 
appropriate salt-fomiing acids include, for instance, inorganic acids resulting in fonning sails 
such as but not limited to hydrohalides (e,g.hydrochloride and hydrobromide), sulfate, nitrate, 

20 phosphate, diphosphate, carbonate, bicarbonate, and the like; and organic monocarboxylic or 
dicarboxyllc acids resulting in fonning salts such as, for example, acetate, ptx)panoate, 
hydroxyacetate, 2-hydroxs^ropanoate, 2-axopropanoate, lad^e, pyruvate, oxalate, maionate, 
succinate, mateate. fumarate, malate, tartrate, citrate, melhanesulfonate, eflianesulfonate, 
benzoate. 2™hydroxybenzoate, 4-amino-2-hydroxybenzoale, benz^ie-sulfonate, 

25 p-toluer^lfonate. salicylate, p-aminosalicylate, pamoate, baarU-ate. camphorsulfonate, 
edetale, 1,2-ethanedisulfonate, fumarale, glucoheptonate, gluconate, glutamate, 
hexylresorcinate, hydroxynaphtoate , hydroxyethanesulfon ate , mandelate, methylsulfate, 
pantothenate, stearate, as well as salts derived from ethanedioic, propanedioio. butanedioic, 
(Z)-2-butenedioic, (E)2"butenedioic. 2-hydroxybutanedioic, 2>dihydroxy"'butanediotc, 2- 

30 hydroxy-1 ,2,S"propanetricarboxyBc and cyclohexanesulfamic acids and the like. 

Pteridine derivatives having acidic properties may be converted in a similar manner 
into the corresponding therapeutically active, nontoxic base addition salt iom. Examples of 
appropriate salt-fomiing bases Inclucte, for instance, Inorganic bases like metallic hydroxides 
such as but not limited to those of alkali ami alkatine-earth metals like caelum, Miim, 

35 magnesium, potassium and sodium, or zinc, resulting in the corresponding metal salt organic 
bases such as but not rmnited to anmonia, alkylamlnes, benzathine, hydrabamine, arginlne, 
lysine, N.N-dibBnzylethylefledimHne, chloroprocaine, choKne, diethanolamine^ ethylene- 
diamine, N-methiiglucamine, procaine and the like. 

Reaction conditions for treating the pteridine derivatives (II) of this invention with an 

40 appropriate salt-fomiing add or base are similar to standard conditions Involving the same 
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acid or base but different organio compounds with basic or acrdic properties, respectivety. 
Preferably, in view of its use In a phanmaceutfcal composition or In the manufacture of 
medicament for freatii^ specific diseases, the pharmaceutically acceptable salt will be 
designed, i.e. the salt-fonning acid or base will be selected so as to impart greater water- 
5 solubility, lower toxicity, greater stability and/or sJower dissolution rate to the pteridine 
derivative of this invention. 

The present invention further provides the use of a pteridine derivative represented by the 
general fonmula (It), or a pharmacmiticsaiy acceptable salt or a soKrate thereof^ as a 
biologflcally-actfve Ingredient i.e. an aclive principle, espedally as a medicine or a diagnostic 
10 agent or for me manufacture of a medicament or a diagnostic kit. In particular ttie said 
medicament may be for the prevention or treatment of a pathologic condWon selected frwn 
the groi^ consisting of: 

- immune disorders, in particular organ and cells tran^lant rejections, and autoferanune 
disorders, 

15 - cardiovascular disorders, 
allergic conditions, 

- disorders of the central nervous system* and 

- cell proliferative disorders. 

The pa^logte conditions and disorders concerned by the said use, and the 
20 corresponding methods of prevention or treatment, are detailed hereinbelow. Any of the uses 
mentioned with respedi to the present invenft:)n may be restricted to a non-medical use (e.g. 
in a cosmetic cwnposlOon), a non4herapeiitic use, a non-diagnostic use, a non-human use 
(e.g. in a veterinary composition), or exclusively an in-vitx) use, or a use with cells remote 
trom an animal 

25 The invention further relates to a phannaceutica! compositton comprising: 

(a) one or more pteridine represented by the general fonnuta (11), and 

(b) one or more phannaceutpcally acceptable carriers. 

In a third embodiment, this invention provides combinations, preferably synergistic 
combinations, of one or more pteridine represented by the general formula (11) with one or 

30 more biologically-active drugs being preferably selected from the group consisting of 
Immunosuppressar^ and/or fmmunomodulator dnj^s, antineoplastic dmgs, anti-histamines, 
inhibitors of allergy-causatlve agents (anfi-ailei^io dru^) and antiviral agents. As is 
conventional in the art, the evaluation of a synergistic effect in a drug con^ina6on may be 
made by analyzing the quantification of the Interactions between individual dmgs, using the 

35 median effect principle described by Chou et aL in Adv. Enzyme Reg. (1984) 2227. Briefly, 
this principle states that Interactions (synergism, addllivity, antagonism) between two drugs 
can be quantified using the combination index (hereinafter referred as CI) defined by the 
foHowing equation: 
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ED^' Elf' 
' ED'' EDl" 

X X 

wherein ED^ is the dose of the first or respectively second drug used alone (la, 2a), or In 
combinafjon with the second or respectively first drug (Ic, 2c), which is needed to produce a 
given effect. The said first and second drug have synergistic or additive or ^tagOTistic effects 

5 depending upon C! < 1, CI = 1, or CI > 1, respectively. As will be explained in more detail 
herein-below, this prinraple may be applied to a number of desirable effects such as, but not 
Hmited to. an activity against ti^sptant rejection, an acHvHy against Immunosuppres^on or 
immunomodulation, an activity against allergy or an activity against cell proliferation. 

For Instance the present invention relates to a pharmaceutical composition or combined 

10 preparation having synergistic effects against tmmuno-suppression or Immunomodulation and 
containing: 

(a) one or more immunosuppressant and/or Jmmunomodulator drugs, and 

(b) at least one pteridine derivative represented by the general fomnuta (!l), and 

(0) optionally one or more phamiaceuti cat excipients or pharmaceutically acceptable carriers, 

15 for simultaneous, separate or sequential use in the treatment or prevention of autolmrrHjne 
disorders and/or in transplant-rejections. 

SuitaMe fcnmunosuppressant drugs for inclusion in the syneigistic compositions or 
comWned preparations of this inversion belong to a well faiown therapeutic d^s. They are 
preferably selected from the group consisting of cyclosporin A, substituted xanthines (e.g. 

20 methybcanSiines such as pentoxyfylline), dattmban, slroHmus, tacrolimus, rapamycin (and 
derh^atives ttiereof such as defined below), teflunomide (or its main active metabolite 
A771726, or analogs thereof called matononitrilamides), mycophenolic acid and salts thereof 
{including the sodium salt marketed under the trade name MofetH®), adrenocortical steroids, 
azathioprine, brequinar, gusperimus, 6-mercaptopurine, mizoribine, chloroquine, 

25 hydroxychloroquine and monoclonal antibodies with immunosuppressive properties (e,g. 
etanercept, infliximab or kineret). Adrenocorticaf steroids within the meaning of this Invention 
mainly include giucocorticoids such as but not limited to ciprodnonide, desoxycorticisterone, 
fludrocortisone, flumoxonide, hydrocortisone, naflocort, procinonlde, timc*)esone, tlpredane, 
dexamethasone, methytprednisolone. methotrexate, prednisone, prednisolone, triamdnolcme 

30 and phanmaceutlcally acceptable salts thereof. Rapamydn derivatives as refenred herein 
indude O-alkiflated derivatives, parficularly Q-^deoxorapamycins. 26«dihydrorapamydns, 40-O- 
suteUhJted rapamydns and 28,40-O,O-'disubslituted rap^clns (as disdosed in U.S. Patent 
No, 5,665.772) such as 40-0(2-hydroxy) ethyl rapamycin - also known as SDZ-RAD 
pegylated rapamydn (as disdosed in U.S. Patent No. 5,780,462), ethers of 7- 

35 desmethylrapamydn (as disdosed In U,S. Patent No. 6,440,991) and polyethylene glycol 
esters of SDZ-RAD (as disdosed In U.S. Patent No, 6,331 ,547). 

Suitable immunomodulator drugs for inclusion into the synergistic immunomodulating 
pharmaceutical compositions or combined preparations of this invention are preferably 
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selected from the group consisting of aoOTannan, amiprilose. bucillairtne, (fimepranol, 
difiocarb sodimi, Imiquimod, Inosine Pranobex, interferon-p, interferon-y, lentinan, levamlsoSe, 
lisophylKne, pidotimod, romurtide, platonin, prooodazole, propagemianlum, thymomodotin, 
thymopentin arKl ubenimex, 

5 Syneiigistic activity of the phOTmaceuticai compositions or combined preparations 

of tMs inventton against inununosuppression or immuno-modulation may be leadBy 
determined by means of one or more lymphocyte activation tests. Lteually adivation is 
measured via lymphocyte proliferation. Inhibition of proliferation thus always means 
immunosuppression under the experimental condftions applied. There exist different stimuli 
10 for lymphocyte activation, in particular: 

a) co-culture of lymphocytes of different species (mixed lymphocyte reaction, hereinafter 
referred as MLR) In a so-called mixed lymphocyte culture test: lymphocytes expressing 
different minor and major antigens of the HIjVDR type (- alloantigens) activate each 

15 b) a CDS assay vrtierein there is an activation of the T-tymphocytes via an exogenously 
added antibody {OKT3). TTiis antibody reacts against a CDS molecule locked on the 
lymphocyte membrane vrtiich has a co-stlmulatory function. Interaction between OKT3 
and CDS results in T-cel( activation which proceeds via the Ca^^^/caknodulin/calcineurin 
system and can be Inhibited e.g. by cyclosporin A (hereinafter referred as CyA); 

20 c) a CD28 assay wherein specific activation of the T-iymphocyte proceeds via an 
exogenously added antibody against a CD28 molecule which is also located on the 
lymphocyte membrane and delivers strong co-stimulatory signals. This activation is Ca^+- 
independent and thus cannot be inhibited by CyA, 

Detemf^atioh of the immunosuppressing or immunomodulating activfty of the ptendine 
25 derivatives of this invention, as well as synergistic combinations comprising them, Is 
preferably based on the detem^nation of one or more, |:w^eferaWy at least three lymphocyte 
activation in vitro tests, more preferably including at least one of the MLR test, CDS assay and 
CD28 assay refen^d above, Prefer^ly the lynphocyte activation In vitro tests used indude at 
least two assays for two different clusters of differenfiafion preferably belonging to the same 
30 genera! type of such clusters and more preferably belonging to type I transmembrane 
proteins. Optionally the determination of the immuno-suppressing or immunomodulating 
activity may be peri^onned on the basis of other lymphocyte activation in vitro tests, for 
instance by perfomiing a TNF-a assay or an iL-1 assay or an IL-6 assay or an IL-10 assay or 
an IL-12 assay or an assay for a cluster of differentiation belonging to a further general type of 
35 such clusters and more preferably belonging to type ii transmembrane proteins such as, but 
not linrrtted to, CD69, CD 71 or GDI 34. 

The synergistic effect may be evaluated by the median effect analysis method 
described heretn-befbre. Such tests may for instance, according to standard practice in the 
art, involve the use of equrment, such as flow cytometer, beir^ able to separate and sort a 
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number of cell subcategories at the end of the anaiysis, before these purified batches can be 
analysed further. 

Synergisfic activfty of the pharraaceutical compositions of this invention in the 
prevention ortreatanent of transplant rejection may be readily detwrtned by means of one or 
5 more teukocyte acHv^ion tests perfomiied In a Whole Blood Assay {heiBinafier referred as 
WBA) described for instance by Lin et al. in TransplantaSon (1997) 63:1734-1738, WBA used 
herein is a lymphoproliferation assay performed in vitro using lymphocytes present in the 
whole blood, taken from animals that were previously given the ptendine derivative, and 
optionally the other immunosuppressant drug, in vivo (more details are given in example 118). 

10 Hence this assay reflects the in vivo effect of substances as assessed by an in vitro read-out 
assay. The synergistic effect may be evaluated by the median effect analysis method 
described hereln-before. Various organ fransfrtantation models in animals are also available in 
wvo, virtiic* are strongly influenced by different Immunogenicfties, depending on the donor and 
redpient species used and depending on me nature of the transplanted oi^an. The survival 

15 time of fransplanted organs can thus be used to measure the suppression of the tmmune 
response. 

The phannaceuticai composition or combined preparation with synergistic activity against 
ImmunosuppresslOT or kmnunomodulation according to this invention may contain the 
pteridHie deriv^ive of fbnnula (II) over a broad content range depending on the contemplated 
20 use and the e?q)eaed efi'ect of the preparation. Generally, ttie pteridine derivative content of 
the combined preparation is within the range of 0.1 to 99.9% by weight, preferably from 1 to 
99% by weight, more preferably from 5 to 95% by weight. 

The Invention further relates to a composition or combined preparatron havhig synergistic 
effects against cell proliferation and containing; 
25 (a) one or more antineoplastic drugs, and 

(b) at least one pteridine deivative represented by the general fomiula (M), and 

(c) optionally (me or more phannaceuticai excipients or phamriaceuticaily acceptable carriers, 
for simultaneous, separate or sequential use in the treatment or prevention of cell proliferative 
dHsorders, 

30 Suitable antineoplastic drugs for inclusion into the synergistic antiproliferattve 

pharmaceuBcal compositions or combined preparations of this invention are preferably 
selected frcwn the group consisting of alkaloids, alkylating agents (including but not l^ed to 
aikyi sjfonales, azlridines, ethylenlmines, mettiyftnelamines, nitrt^en mustaixfc and 
nitrosoureas), antlWotics, antimetabolites (including but not limited to folic add analogs, purine 

35 analogs and piffimidine analogs), enzymes, interiferon and platinum complexes. More specific 
examples include acivicin; aclarubicin; acodazofe; acronine; adozetesin; aldesleuldn; 
altretamine; ambomycin; ametantrone; ^Ino^utettifmide; amsacrine; anastrozole; 
anthramycin; asparaginase; asperiin; azacltidine; azetepa; azotomycin; batimasfat; 
benzodepa; fcttcalutamide; bisantrene; bisnafide; Wzelesin; bleomycin; brequinar; bropirimlne; 
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busulfen; cactinomycin; calustenme; caracemide; carbetimer; carboplafti; carmusane; 

caniblcin; caizeJesla; cedefingol; chiorambucB; cirolanycin; cisplaSn; cladribine; crisnatol; 

cyGlophosf*amlde; cytar^ine; dacarbazine; dactinomycin; daunorubicin; decftabine; 

dexomiaplatin; dezaguanine; diaziquone; docetaxet; doxorubicin; droloxifene; 
5 dromostanotone; duazomycin; edatrexate; eflomtthine; eJsamitrucin; enloplatin; enpromate; 

epipropidine; epirubicin; erbulozole; esorubicin; estramustine; etanidazole; ethiodfzed oil I 

131; etoposide; etoprine; fadrozole; fazarabine; fenretinide; floxundine; fludarablne; 

fluorouracif; flurocitabine; fosquidone; fostriedn; gemcttabine; Gold 198; hydroxyurea; 

idarubicin; ifosfamide; limofosine; interferon a-2a; interferon ch2b; Interfere a-n1; interferon 
10 a^nS; interferon p-la; intefferon y ib; iproplatin; irinoiecan; lanreotide; lefrozoie; leuprolide; 

Iiarozole; lonnetrexol; I(mus8ne; Josoxantrone; masoprocol; maylansine; mechlorethamine; 

megestrt^; melengestrol; melphalan; menogaril; mercaptopurine; nr^ethotrexate; nietopiine; 

meturedepa; tnitindomlde; mitocarcin; mitocromin; nratogllBn; mRomaldn; mitomycin; mitosper; 

mHotane; mftoxantrone; mycophenolic add; nocodazote; nogala-mycin; ormaplatin; oxisuran; 
15 paclifaxel; pegaspargase; peliomycin; pentamustine; peplomycin; perfosfamide; pipobroman; 

piposuifan; piroxan^one; plicamycin; plomestane; porflmen porfiromycin; prednimustine; 

procarbazine; puromycin; pyrazofurin; riboprine; rogieiimide; safingol; semustine; slmtrazene; 

sparfosate; sparsomycin; spirogermanium; splromustine; spiroplatin; streptonigrin; 

streptozocin; strontium 89 cfiloride; sulofenur; talisomycin; taxane; taxoid; tecogalan; tegafur; 
20 teloxantrone; temoporfin; teniposide; teroxirone; testotactone; tiiiamiprine; thioguanine; 

thiotepa; tiazofurin; tirapazamine; topotecan; toremifene; trestolone; tridribme; tiinietrexate; 

triptorelin; tubulozote; uracB mustard; uredepa; vapreoflde; verteporfin; vftiblastlne; vinoistine; 

vindesine; v&iepldlne; vinglycinate; virfeurosin©; vinorelblne; vinrosldine; \*izolidine; vorozole; 

zeniplatin; zfnostatin; zorubidn; and thdr phamiaoeuacally acceptal^e salts. 

25 0\her suflabie suifi-neoplastic compounds Include 2(}-epi-1,25 dihydroxyvftamin D3; 5- 
ethynyluracB; ^raterone; adarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin; ALL- 
TK antagonists; altretamlne; ambamusHne; amidox; amtfbsline; amlndewlinlc add; 
amrublcin; amsaarine; magrelide; anastrozde; andrographolide; anglogenesis rnhfeitors; 
anta^nist D; antagonist 6; antarelix; anti-dorsaiizing morphogenetic protein-1; anH- 

30 OTdrogens such as, but not linrtiled to, benorterone, cioteronel, cyproterone, delmadinone, 
oxendolcme, topterone, zanoterone and their phafmaceuticaBy acceptable salts; anti- 
estrogens such as, but not limited to, clometherone; delmadinone; nafoxidine; nitromifene; 
raloxifene; tamoxifen; toremifene; trioxifene and their phamnaceutically acceptable salts; 
antineoplaston; anllsense oligonucleotides; aphidicolin glycinate; apoptosis gene modulators; 

35 apoptosis regulators; apurinic add; ara-CDP-DL-PTBA; arginine de^inase; asulacrine; 
atamestane; atrimustine; axinastatin; azaselron; azatoxm; azatyroslne; bacc^ln III derivatives; 
balanoi; batima^t; BCfVABL antagonists; benzocblorins; benzoylstaurosporine; p-iactam 
derivatives; p-alethine; betaclamychi B; betulinic acfd; bFGF inhibitor, Wcalutmnide; 
bisantrene; bisaziridinyfepermlne; bSsnafide; bistratene A; bizelesin; breftete; fcHToplrimSie; 



wo 2005/021003 



FCT/BE2004/O00m 



35 

budotltane; buthionine suifoximine; calcipotriol; oalphostin C; camptothecin derivatives; 

canarypox IL-2; capecitabine; carboxamidfr-amino-triazole; carboxyamidotriazole; CaRest M3; 

CARN 700; cartilage derived Inhibitor; carzelesin; casein kinase mhibilors; castanospermine; 

cecropin B; cetroreHx; chlorins; chloroquinoxaline sulfonamide; cicaprost; ds-porphyrin; 
5 cbmifene and analogues thereof; clotrimazole; collismycin A and B; combretastatin and 

analogues thereof; conagenin; crambescidm 816; cryptophycin and derivatives thereof; 

curacin A; cyclopentanthraquinones; cycloplatam; cypemycin; cytarabine; cytolytic factor; 

cytostatin; dacliximab; dehydrodtdemnin B; deslorelin; dexifosfamide; dexrazoxane; 

dexverapaniil; dklemnln B; didox; diethylnorspernriine; dihydro-S^azac^idlne; cShydmtaxol; 
10 dioxamycin; d(>henyl spiromusfine; docosanol; dolasetron; doxifluridine; droloxifene; 

dronabinol; duocarmycin SA; ebselen; ecomusHne; edelfosine; edrecotcnnab; elemene; 

emttefur; eptisteride; estrogen agonists and antagonists; exemestane; filgrastim; finasteride; 

flavopridd; fliezelastine; fluasterone; fluorodaunorunlcin; forfenimex; foaneslane; fotennustine; 

gadoliniimi texafrfiyrin; gallium nitrate; galocitabine; ganireiix; geiatinase inhibitors; glutathione 
15 inhibitors; hepsutfam; heregulin; hexamethytene bisacetamide; hypericin; ibandronic acid; 

idoxifene; idramantone; ilomastat; imidazoacridones; Jmtquimod; Immunostimulant peptides; 

tnsulin-like growth factor-1 receptor inhibitor; interferon agonists; iobenguane; 

iododoxorubicin; ipomeanol; irinotecan; iroplact; irsogladine; isobengazole; 

isohomohalicondrin B; Itasetron; Jasplakinoiide; kahalallde F; lamellarin-N; leinamydn; 
20 lenograstim; lentinan; leptoistalln; leukemia Inhibiting factor, leuprorelin; levamlsole; liarozde; 

ilssoclinamide; lobaplatin; l(Mnbricine; lonidamine; lovaslatin; loxoriblne; lurtrtecan; lutetium 

texaphyrin; lysofylline; mannostatin A; marimastat; masoprocol; maspin; matrilysin inhibitors; 

matrix metallopfotelnase inhibitors; merbarone; metereiHi; methioninase; metodopramWe; 

MIF inWbitoiB; mifepristone; mlltefosine; mirimostim; nritoguazone; mitolactol; milonafide; 
25 irttotoxin fibroblast growth factor-ss^orin; nrtofarotene; molgramostim; human chorionic 

gonadotrophin monoclonal antibody; mopidamol; mycaperoxide B; myriaporone; N- 

acetyldinaline; N-substttuted benzamides; nafarelin; nagrestip; naloxone; pentazocine; 

napavin; naphterpin; nartograstim; nedaplatin; nemorubicin; neridronic acid; neutral 

endopeptldase; nilutamide; nisamycin; nitric oxide modulators; nitro>dde antio>ddant; nilrullyn; 
30 octreotide; okicenone; onapristone; ondansetron; ondansetron; oracin; osaterone; oxaliplatin; 

oxaunomycin; palauamine; palmitoylrhizoxin; pamldronic acid; panaxytriol; panon«fene; 
parabactin; pazeiiiptine; peldesine; pentosan; pentostatin; penfrozole; perflubron; perillyl 
ateohol; phenazinomy<Ai; [rfienylacetate; phosphatase Inhibitors; picibanil; pilocarpine; 
piramWcin; piritrexim; placetin A and B; pla^inogen activator inhibiton propyl bis-acridone; 
35 prostaglandin J2; proteasome inWWtors; protein kinase C Inhibttors; proton tyrosine 
phos|:Aatase inhibitors; purine nudeoside pho^horylase mhibitors; puipuAis; 
pyrazcHoacrkilne; rattilrexed; ramosetron; ras famesyl protein transferase inhibitors; ras 
inhibitors; ras-GAP inhibitors; retelllptlne; rhenium 186 etidronate; rhizoxln; retinamide; 
rohitukine; romurtide; roquinimex; rubiginone B1; ruboxyl; saintopin; sarcophytol A; 
40 sargramostim; sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate; solverol; 
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somaicmiedin tending protein; sonermin; spaifosio acid; spicamycin D; splenopentin; 
spongislatin 1; squatemine; sl^-cell division inhiMtors; stipiamide; stromelysin inhiWiors; 
sulfinosine; suradista; suramin; swafnsonine; tallimustine; tamoxifen; taurwnustine; 
tazarotene; tecogalan; tellurapyryfium; telomerase inhibitors; temozolomide; 
5 letraohlorodecaoxide; tetrazomine; thaliblasline; thiocoraiine; thrombopoietin; thymalfasin; 
tfiymopoietin receptor agonist; Ihymotrinan; thyroid stimulating hormone; tin ethyl etiopurpurin; 
trtanocene; topsentin; tretinoin; triacetylutidine; tropisetron; turosteride; tyrosine kinase 
inhibitors; tyrphostins; ubenimex; urogenital sinus-derived growth inhibitory factor; urokinase 
receptor antagonists; variolin B; vel^sol; veramine; verdins; verteporfin; vinxaltlne; vitaxin; 
10 zanoterone; zilascorb; and their phanmaceutically acceptable salts. 

Synergistic activity of the pharmaceutical compositions or combined preparations of this 
invention against cell proliferation may be readily determined by means of one or more tests 
such as, but nbt Wted to, the measurement of ttie radioactivity resulting from the 

15 fines are selected in oider to evaluate the anti-tumor effects of the lest compounds, such as 
but not limited to: 

- RPMI1788: human Perijrtieraf Blood Leucocytes ^BL) Caucasian tumor line, 

- Jurkat: human acute T cell leiAemla, 

- EL4: C57BI/6 mouse lymphcmia, or 
20 - THP-1 : human monocyte tumor line. 

Depending on the selected tumor cell Bne, different culture media may be used, such as for 
example: 

- for RPMI1788 and THP-I: RPMM640 + 10% PCS + 1% NEAA + 1% sodium 
pyruvate + SxlO'^mercapto-ethanol + antibiotics (G-418 0.45 pg/ml). 

25 - for Jurkat and EL4: RPMI-1640 + 1 0% PCS + antibiotics (G-41 8 0.45 pg/mi). 

In a specific embodiment of the synergy determination test, the tumor ceil lines are 
harvested and a suspension of 0.27x10^ celfs/ml in whole medium is prepared. The 
suspensions (150 pi) are added to a miorottter plate in triplicate. Either complete medium 
(controls) or the test compounds at the test concentrations (50 pi) are added to the cell 

30 suspension in the nrncrotUer plate. The cells are incubated at 37'C under 5% CO2 for about 1 6 
hours. ^H-thymidine is added, and the ceBs incubated for another 8 hours. The cells are 
harvested and radioacti\rity is measured fn counts per minute <CPM) In a B-counter. The ^ 
ttiymrdine cell content, and thus tte measured radioactivity, is proportional to the proSfemtlon 
of the ceB llf^s. The synergistic effect Is evaluated by the median effect analysis method as 

35 disclosed harein^before. 

The phanriaceutical composition or combined preparation with synergistic activity against 
cell proliferation according to this invention may contain the pteridine compound of fomiula (11) 
over a broad content range depending on the contemplated use and the expected effect of the 
preparation. Generally, the pteridine content of the combined preparation is within the range 
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of 0.1 to 99,9% by weight, preferably from 1 to 99% by weight, more preferably from 5 to 95% 
b>f weight. 

The invention further relates to a pharmaceutical composition or combined preparation 
having synergistic effects against a viral infection and containing: 
5 (a) one or more anti-viral agents, and 

(b) at least one pteridine derivative represented by the genera! fonnula (II), and 

(c) optionally one or more phannaceutioal exoipients or phamnaceutically acceptable carriers, 
for simuitaneous, separate or sequential use in the treatment or prevention of a viral infection. 

Suitable anti-viral agents for Inclusion into the synergistic antiviral compositions or 
10 combined preparations of this invention include, for instance, retroviral enzyme inhibitors 
belonging to categories weH known in the art, such as HIV-1 iN inhibitors, nucleoside reverse 
transcriptase inhibitors (e,g, zidovudine, lamivudine. didano^ne, stavudine, zaicltabine and 
the Ske), non-nucieoside reverse transcrifrtase inhibitors {e.g, nevirapine, delavirdlne and ttie 
like), rther reverse transwtptase inhibitors (e,g. fosc^et sodium and the ike), and HIV-I 
15 protease inhibitors (e.g. saquinavir, ritonavir, Indlnavb-, nelfinavir and the like). Other suitable 
antivir^ agents include for instance acemannmi, acyclovr, actefovir, alovudine, aivircefrt, 
amantadine, aranotin, arildone, atevirdine, avridine, cidofovir, clpamfyfiine, cytarabine, 
descfclovir, disoxaril, edoxudine, enviradene, envirodme, fOTKilclovir, famatine, fiacrtabine, 
fialuridine, floxuridine, fosarilate, fosfonet, ganciclovir, idoxuridine, kethoxal, lobucavir, 
20 memotine, mefhisazone, penciclovir, pirodavir, somantadine, sorivudine, tilorone, trifluridine, 
valaciclovir, vidarabine, viroxime, zinviroxime, moroxydlne, podophyllotoxin, ribavirine, 
rimantadine, stallimyclne, stalolon, tromantadine and xenazoic acid, and their 
pharmaceutically acceptable salts. 

Especiatty relevant to this aspect of the invention is the inhibition of the replication of 
25 viruses selected from the group consisting of picorna-, toga-, bunya, orthomyxo-, paramyxo-, 
rhabdo-, retro-, arena-, hepatitis B--, hepatitis hepatitis D-, adeno-, vaccinia-, papilloma-, 
herpes-, corona-, varicelia» and zoster-virus, in particular human immunodeficiency virus 
{HI\/).Synergistic activity of the phannaceuticat compositions or comWned preparations of this 
invenBon against viral infeclion may readily determined by means of <H)e or more tests 
30 sudi as, but not INrfted to, the isobologram method, as previou^y desralbed by EBon et al in 
J. Biol. Chem. (1954) 208:477-488 and by Baba et aL in Antinticmb, Agents Chemother, 
(1984) 25:515-517, using EC50 for cal(^lafing the fracOonai Inhlbftwy concentration 
(hereinafter referred as FtC). When the minimum HC index conrespomling to the FIC of 
combined compounds (e.g,, FIGx + FIGy) is equal to 10, the combination is said to be 
35 additive; when it is beween 1.0 and 0.5, the combination is defined as subsynergistic, and 
when it is lower than 0,5, the combination is by defined as synergistic. When the minimum FiC 
index is between 1.0 and 2,0, the combination is defined as subantagonistic and, when it is 
higher than ZO, the combination is defined as antagonistic. 
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The pharmaceutical compo^fion or combined preparation with syneiigistic actMly against 
viral infection according to this tnventbn may contain the pteridine compound of formula {(!) 
over a broad content range depending on the contemplated use and the expected effect of the 
preparation, GeneraHy, the pteridine content of the combined preparation is within the range 
5 of 0,1 to 99.9% by weight, preferably from 1 to 99% by weight, more preferably from 5 to 95% 
by weight. 

The pharmaceutical compositions and combined preparations according to this 
invention may be administered orally or in any other suitable fashion. Oral administration is 
preferred and the preparation may have the fomi of a tablet, aqueous dispersion, dispersabte 

10 powder or granule, emulsion, hard or soft capsule, sj^up, elixir or gel. The dosing fonns may 
be prepared u^ng any method known In the ait for manufacturing these pharmaceutical 
cwiposltions and may comprise as addrlwes sweeteners, flavoring agents, coloring agents, 
preservatives and the like. Carrier materials and excfpients are detaaed hereinbeiow and may 
include, int^ aSa, calcium carbonate, sodimn carbonate, lactose, caldum phosphate 

15 sodium phosphate; granulating and disintegrating agents, binding agents and the like. The 
phamnaceuticai composition or combined preparation of this invention may be included in a 
gelatin capsule mixed with any inert solid diluent or carrier material, or has the form of a soft 
gelatin capsule, In which the ingredient is mixed with a water or oil medium. Aqueous 
dispersions may comprise the biologically active composition or combined preparation in 

20 comt^atton with a suspending agent, dispersing agent or wetting agent. Oil disp^sions may 
comprise suspending agents such as a vegetable oiL Rectal administration is also applicable, 
for Instance in the fomi of suRJosltories or gels, injection (e.g, inftramuscularly or 
Intraperiteneously) is also applicable as a mode of administration, for instance in the form of 
Injectable solutions or diversions, depending upon the disorder to be treated and the 

25 condition of the patient 

Aulo-irranune disorders to be prevented or treated by the phamia-ceuflcal 
compositions or combined preparations of this invention include both systemic auto-immune 
diseases such as but not limited to lupus erythematosus, psoriasis, vasculitis, polymyo^tis, 
scleroderma, multiple sclerosis, ankylosing spondilytis, rheumatoid arthritis and Sjogren 

30 syndrome; auto-immune endocrine disorders such as thyroiditis; and organ-specific auto- 
immune diseases such as but not Bmlted to Addison disease, hemofytic or pernicious anemia, 
Goodpasture syndrome, Graves disease, idiopathic thrombocytopenic purpura, insulin- 
dependent diabetes mellitus, juvenile diabetes, uveitis, Crohn's disease, ulcerative colitis, 
pemphigus, atopic demiatitis, autoimmune hepatitis, primary biliaiy cirrhosis, autoimmune 

35 pneumonitis, autdrnmune carditis, myastiienia gravis, glomerulonephritis and spontaneous 
inferiltity. 

Transplant rejections to be prevented or treated by the pharmaceutical compositions or 
combined preparations of this invention include the rejection of transplanted or grafted organs 
or cells (both allografts and xenografts), such as but not limited to host versus graft reaction 
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disease. The teim " organ" as used herein means all organs or parts of organs in fnammalSf 
In paiticular humans, such as but not Smtted to kidney, lung, bone marrow, hair, cornea, eye 
(vitreous), heart, heart valve, liver, pancreas, blood vessel, sWn, muscle, bone, intestine or 
stomach. " Rqection " as used herein mean all readions of ttie recipient body or of the 
5 transplanted organ which in the end lead to cell or tissue death In the ttansplanted wgan or 
adversely affect the functional ability and vlabiBty of the transfrfanted organ or the recipient. In 
particular, this means acute and chronic rejection reactions. Also included in this invention is 
preventing or treating the rejection of cell transplants and xenotransplantation. The major 
hurdle for xenotransplantation is that even before the T lymphocytes, responsible for the 

10 rejection of allografts, are activated, the innate immune system, especially T-independent B 
lymphocytes and macrophages are activated. This provokes two types of severe and early 
acute rejection called h^er-acute rejection and vascular rejection, respectively. The present 
invention addresses the problem that conventional immunosuppressant dri^s like cyclosporin 
A are Ineffective in xenotransplantation. The ability of the compounds of this invenflon to 

15 suppress, T-lndependert xeno-antibody producfion as well as maca^ophage activation may be 
evaluated in the abiBty to prevent xenograft re^edlon in athymic, T-deficlent mice receiving 
xenogenic hamster-heart grafts. 

Cell proliferative disorders to be prevented or treated by the phamiaceuticai ocwmpositions 
or combined preparations of this invention include any kind of tumor progression or invasion 

20 or metastasis inhibition of a cancer, preferably one selected from the group consisting of lung 
cancer, leukaemia, ovarian cancer, sarcoma, Kaposi's sarcoma, meningioma, colon cancer, 
lymp node tumor, glioblastoma multifonDe, prostate cancer or skm carcinose, 

CHS disord^ to be prevented or treated by the phanmaceutical compositions of this 
invention include cognitive pathologies such as dementia, cerebral ischemia, trauma, 

25 epilepsy, schizophrenia, chronic pain and neurologic disorders such as but not limited to 
depression, social phobia and obsessive compulsive (Ssorders. 

Cardiovascular disorders to be prevented or treated by the phamaaceuScal compositions 
of this invention inctiKle ischemic disorders, Infarct oc reperfusion damage, atherosclerosis 
and stroke. 

30 Allergic conditions to be prevented or treated by the pharmaceutical composWons of this 
invention incfude those caused by the pollen of graminae, the presence of pets, as weB as 
more severe fonns, such as asthma, characterized by inflammation of ainways and 
bronchospasm. Without wishing to be bound by theory, the antiallergic effect of the 
compounds of the invention may be related to their suppression of certain B-cell actfvation 

35 pathways, which can lead to the suppression of IgE release. It may a!so be rotated to their 
prc^erties of Inhibiting certain Th2 cytokines, such as IL-5, IH3 or tHO, Involved in asthma. 

The term " phanmaceulic^y acceptable carrier or excipienl * as used herein In relatimi 
to phannnacmttlcal compositions and combined preparations means any material or substance 
with which the active principle, le. the frteridine derivative of fonnula (lf)t and optionally the 

40 immunosuppressant or irmTHjnafn<Kiulator or anfineoplasflc drug or anfivir^ agent, may be 
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fomiuiated in order to f^ilttate its appBcaiion or disseminatfon to the locus to be treated, for 
instance by dissolving, dispersing cht diffusing tlie said composaion, and/or to faciiitate lis 
storage, transit or iiandiing without impairing its effectiveness. Tlie pharmaceufically 
acceptable carrier may be a solid or a liquid or a gas which has been compressed to form a 
5 liquid, i,e, the compositions of this ^vention can suitably be used as concentrates, emulsions, 
solutions, granulates, dusts, sprays, aerosols, pellets or powders. 

Suitable phamiaceuiical carriers for use in the said phannaceutical compositions and 
their fomiulation are well known to those skilled in the art. There is no particular restriction to 
their selection within the present invention although, due to the usually low or very low water- 
10 solubiiity of the pteridlne derivatives of this invention, special attention will be paid to the 
selection of suitable carrier combinations that can assist in properly forniulating l^&m in \^mf 
of the expected erne release profile. Suitable phamnaceuticaf carriers include additives sudF) 
as wetting agents, dispersing agents, stickers, adhesives, emulsifying or suriace-active 

aaentS. fhickeninn ^Oants rJimniftVirwi anfintR npHirvi svipntQ isnli/mfc rnaHnne anHhoMarfol 

15 and antifungal agents ffor example phenol, sorbic add, chiorobutanol), isotonic agents (sue* 
as sugars or sodium chloride) and the like, provided the same are consistent with 
pharmaceutical practice. I.e. carriers and additives which do not create pennanent damage to 
mammals. The pharmaceutical compositions of the present invention may be prepared in any 
known manner, for instance by homogeneously mixing, dissolving, spray-drying, coating 

20 and^or grinding the active ingredients, in a one-step or a multi-steps procedure, with the 
selected carrier material and, where appropriate^ the other additives such as surface-active 
agents, may also be prepared by micronisation, for instance in view to obtain Wiem in the forni 
of microspheres usually having a diameter of about 1 to 1 0 pm, nanr^y for the manufacture of 
nrricrooapsulesfor contrdled or sustained r^ease of the biologically acth^e ingredient(s). 

25 Suitable surface-active agents to be used in the pharmaceutica! compositions of the 

present invenfion are non-iomc, catlonic and/or anionic materials having good emulsifying, 
dispersing and/or welting properties. StStabie anionic surfactants include both water-soluble 
soaps and water-soluble synthetic surface-adive agents. Siitable soaps are alkaKne or 
alkaline-earth metat salts, unsubstituted or substituted anmortium salts of higher fatty adds 

30 (C10-C22), e.g. the sodium or potassium safts of oleic or stearic acid, or of natural fatty ackl 
rr»xtures obtainable form coconut oil or tallow oil. Synthetic surfactants include sodium or 
calcium salts of polyacrylic acids; fatty sulphonates and sulphates; sulphonated 
benztmidazole derivatives and alkylarylsulphonates. Fatty sulphonates or sulphates are 
usually tn the fonrn of alkaline or alkaline-earth metal salts, unsubstituted ammonium salts or 

35 ammonium salts substituted with an afkyi or acy! radical having from 8 to 22 carbon atoms, 
e.g, the sodium or calcium salt of ilgnosuiphonic actd or dodeoylsulphonic acid or a mixture of 
fatty alcohol sulphates obtained fmm natural fatty acids, alkaline or alkaline-earth metal salts 
of sulphuric or sulphonic acid esters (sudi as sodium lauryl sulphate) and sulphontc acids of 
fatty alcohot/ethylene oxide adducts. Suitable sulphonated benzimidazole derivatives 
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preferably contain 8 to 22 carbon atoms. Examples of alkylaryteulphonates are the sodium, 
calcium or alcanolamine safts of dodecytoenzene suiphonic add or difHJty^ 
napht^enesulphonic acid or a naphtalene-sulphonic acid/formaldehyde condensation product. 
Also suitable are the corresponding phosphates, e.g. salts of phosphoric add ester and an 
5 adduct of p-nonylphenoi with ethylene and/or propylene oxide, or phospholipids. Suitable 
phosphoHpids for this purpose are the natural (originating from animal or plant cells) or 
synthetic phospholipids of the cephaiin or lecithin type such as e,g. 
phosphatidyiethanolamine, phosphatidylserine, phosphatfdylglycerine, lysolectthin, cardiofipln. 
dloctanyi-phosphatidylcholine, dipalmitoylphoshafidylcholine and their mixhjres. 

10 Suitable non-ionic surfactants include polyethoxylated and polypropo>«ylated 

derivatives of alkylphenols. fatty alcohols, fatty adds, aliphatic amines or amides containing at 
least 12 carbon atoms in the molecule, alkylarenesulphonates and dialkylsulphosucdnates, 
such as polyglycol ether derivatives of aliphatic mi cycloalrphatic alcohols, saturated and 
unsaturated fatty acids and all^lphenols, said derivatives preferably cont^rring 3 to 10 glycol 

15 ether groups and 8 to 20 carbon atoms in the (aliphatic) hydmcarbon moiety and 6 to 18 
carbon atoms in the atkyl moiety of the alk^phenol Further suitable non-ionic surfactants are 
water-soluble adducts of polyethylene owde with poylypropytene glycol, 
ethylenecR^nopolypropylene glycol containing 1 to 10 carbon atoms in the alkyi chain, which 
adducts contain 20 to 250 ethylenegtycol ether groups and/or 10 to 100 propyleneglycoi ether 

20 groups. Such compounds usually contain from 1 to 5 ethyleneglycol units per propyleneglycoi 
unit. Representative examples of non-ionic surfactants are nonylphenol-polyethoxyethanol, 
castor oil polyglycoiic ethers, polypropylene/ polyethylene oxide adducts, 
tributyfphenoxypoiyethoxyethanol, polyethyleneglycol and octylphenoxypolyethoxyethanol. 
Fatty add esters of polyethylene sorbitan {such as poiyoxyethylene sorWtan trioleate), 

25 glycerol, sorbitan, sucrose and pentaerythrftol are also suitable non-Ionic surfactants. 

Suitable catlonic surfactants include quaternary ammonium salts, preferably halrdes, 
having 4 hydrocarbon radicals optionally substituted with halo, phenyl, substituted phenyl or 
hydroxy; for instance quaternary ammonium salts containing as N-subsffiuent Bt least one Ce- 
C22 alkyl radical (e.g< cetyl, lauryl, palmftyl, ntyristyl, oleyl and the like) and, as further 
30 substiluents, unsubstituted or halogenated lower alkyl, benzyl and/or hydra)cy*lower alkyl 
radicals. 

A moi^ detailed description of surface-active agents citable for ttils purpose may be 
found for Instance in "McCutcheon's Detergents and Emulsrfters Annual" (MC Publlshii^ 
Crop., fScfeewood. New Jersey, 1981), "Tensld-Taschenbuch*, 2*^ ed. (Hanser Veriag, 
35 Vienna, 1981) and "Encyclopaedia of Surfactants (Chemical Publishing Co., New York, 
1981). 

Stmcture-fOTTiing, thickening or gel-foimlng agents may be included into the 
pharmaceutk^at compositions and combined preparations of the invention. Suitalile such 
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agents are in paiticular higWy dispersed sHicIc acid, sudi as the product commerciafiy 
available under the trade name Aerosll; bentofirtes; tetraalkyl ammonium salts of 
monfmoraionites (e.g., products commerciaSy available under the trade name Bentone), 
wherein each of the afcyl groups may contain from 1 to 20 carbon atoms; cetoste^ alcohol 
5 and modified castor oil products (e,g, the produc* commerciaBy available under the trade 
name Anttsetlle). 

Gelling agents which may be included into the phannaceutical compositions and 
combined preparations of the present invention include, but are not limited to, cellulose 
derivatives such as carboxymethylceflulose, cellulose acetate and the WKe; natural gums such 

10 as arable gum, xanthum gum, tragacanth gum, guar gum and the like; gelatin; sHrcon dioxide; 
synthetic polymers su* as carbomers, and mixtures thereof. Gelatin and modified celluloses 
represent a preferred dass of gelBng agents. 

Other optional excipients which may be included in the pharmaceutical composRions and 
combined r^renaratlonR of the present invention Include additives such as maqnesium o?dde: 

15 azo dyes; organic and inoiganic pigments such as ytanium dioxide; UV-absorbers; stabilisers; 
odor masking agents; viscosity enhancers; antioddants such as, for example, ascorbyl 
pabnitate, sodium bisulfite, sodium metabisuirrte and the like, and mixtures thereof; 
preservatives such as, for example, potassium sorbate, sodium benzoate, sorbjc acid, propyl 
gallate, benzyfalcohol, methyl paraben, propyl paraben and the like; sequestering agents such 

20 as ethylene-diamine tetraacetic acid; flavonng agents such as natural vanillin; buffers such as 
cftric acid and acetic acid; extenders or bulking agents such as silicates, diatomaceous earth, 
magnesium oxide or aluminum oxide; denslflcation agents such as magnesium salts; and 
mixtures thereof. 

Additional ingredients may be included in order to control the duration of action of the 
25 biologically-active ingredient in the compositions and combined preparations of the Invention. 
Control release oomposrtions may thus be achieved by selecting appropriate polymer carriers 
such as for example polyesters, pcrfyamino-adds, polyvaiyt-pynrolWone, ethylene-vlnyl acetate 
copolymw, meHiylcellulose, carboxymethylcelfulose, protamir^ sulf^e and the 8ke. The rate 
of drug release and duration of action may also be controlled by incorporating the active 
30 Ingredient into particles, e.g. microcapsules, of a potymerio substance sudi as hydrogels, 
pol^actic add, hydroxymethyl-cellulose, polymelhyl memacrylate and the other above- 
descrS)ed polymers. Such methods include colloid drug delweiy systems like liposomes, 
microspheres, microemulsions, nanopartlcles, nanocapsules and so on. Depending on the 
route of administration, the phamnaceutlcaf composition or combined preparation of the 
35 invention may also require protective coatings. 

Pharmaceutical fonms suitable for injectable use include sterile aqueous solutions or 
dispersions and sterile powders fcM" the extemporaneous preparation fliereof. Typlcat carriers 
for this purpose therefore include biocompatible aqueous buffers^ ethanol, glycerol, propylene 
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glycol, polyethytene glycol, oomplexing agents such as cydodextrins and the like, and 
mixtures thereof. 

Since, in the case of combined preparations induding the pteridme derivative of tws 
invention and an Immunosuppressant or immunomodtrfator or anWrstamine or antineoplastic 

5 drug or antiviral agent, both ingredients do not necessarily bring out their synergistic 
therapeutic effect directly at the same time in the patient to be treated, the said combined 
preparation may be in the fonnn of a medica! kit or package containing the two ingredients in 
separate but adjacent fomn. In the latter context, each ingredient may therefore be formulated 
in a way suitable for an admlnls^ation route different from that (rf the other ingredient, e.g. one 

Id of them may be in the fomi of an oral or parenteral fomujiation whereas the other is In Hie 
fonn of an ampoule for Intravenous injecUon or an aerosol 

The present invention further relates to a method for preventing or treating a disease 
selected from the group consisting of CNS cHsorders, cdl proliferative disorders, allergic 
conditions, viral infectiot^, immune and auto-inunune disorders and transplant rejections in a 

15 sutqect or pallet by administering to the patient in need thereof an effective amount of a 
pteridine derivative having the general fonnula (M), optionally together with an effective 
amount of another immunosuppressant or immunomodulator or ant'meoplastic drug or antiviral 
agent, or a phamiaceutical composition such as disclosed above in extensive details. The 
effective amount Is usually in the range of 0.01 mg to 20 mg, preferably 0,1 mg to 5 mg, per 

20 day per kg bodyweight for humans. Depending upon the pathologic condition to be treated 
and the patient's condition, the said effective amount may be divided into several sub-units 
per day or may be administered at more than one day intervals. The patient to be treated may 
be any wann-blooded animal, preferably a ht^nan being, suffering from said pathologic 
condition. 

25 The following examples are intended to illustrate and not to limit the scope of the preset 
invention in all its aspects. 

Example 1 - synthesis of 2.6-diamrnQ-4>-et hoxV"Dvrimidine 

To a solution of sodium (1.05 g) in ethanol (50 ml) was added 4'Ch|oro-2,6- 
30 diaminopyrimidine {6 g, 414 mmoles). The resulting solution was heated in a reactor for 6 
hours at 160 °C. The reaction mixture was cooled down and the precipitated sodium chloride 
was filtered off. The filtrate was concentrated and precipitated from ethane! (two times), 
affording the pure title compound as a white solid (4,53 g, 72% yield). The ^ectrai data are 
idenUcal to those described e,g, by W. Pflelderer et al in Chem. Ben (1961) 94. 12. 

35 

Example 2 - synthesis of 2.6-di^lnO"44sTOropoxv-Dvrimi(«ne 

The same procedure as in examine 1 was followed using isopropanol instead of 
ethanol. The filtrate was pure enough for further reactiwi without purification. The spectral 
data are identic^ to those descalbed e.g, by W. Pflelderer et aL in Chem, Ben (1961) 94, 12. 



40 
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Examde 3 - synthesis of 5^arc^o-2.6'<iiammo-4>ethoxvH3Vrimidine 

To a sdfulfOfi of the compound of example 51 (6,13 g, 39.8 mmoles) in 20 % aqueous 
acetic acid (57 rrt) was added dropwise a soiu«on of NaN02 (3.29 g) in water (13 nn!) at 80 
""C. A pink precipitate was formed and stinred at 80**C for an additional 2 hours. The reaction 
5 mixture was cooled down in the refrigerator overnight and tiie resulting precipitate was filtered 
off, yielding the title compound as a pink powder (4.98 g, yield 68 %). Spectral data are 
identical with those described e.g. by W. Pfleiderer et aL in Chem. Ber (1961) 94, 12, 

Exampte 4 - synthesis of 5-nitroso-2.6-diammo-4-isopropoxV"pyrimld{ne 
10 The same procedure was foHowed as in examfde 3 but staiiUng from the compound of 

example 2. The product has identical ^ctral data to those described by W. Pfleiderer et ai. 
(cited siipr^). 

Exampl e 5 - s vhthesis of 2,5,6-trlamino-4-ethoxV"DvrJmidine 

15 To a suspension of the compound of example 3 (7,12 g, 38,9 mmoles) In water (150 

ml) at 60 X was added sodium dithionite (46.7 mmol, 8,12 g). Additional sodium dithionile 
was added lili the pink colour completely dis-appeared and a yellow solution was fomied. The 
solution was stirred at 60 "C for another 4 hours. Water was evaporated and the resulting 
residue was precipitated from a small amount of water, providing the title compound as a 

20 yellow powder (4,02 g, yield 61 %), Speclral data are identical wfth literalure dsAa (W, 
Pfleiderer et al died supra). 

E?cample 6 - synthesis of 2,5.6-lrlamino-4"isoproPOXv-Pvrimidtne 

The procedure of exanr^le 5 was followed, however using the compound of example 
25 4 as the starling material. The spectral data of the product obtahied are Identical wlft the 
literature data (W. Pfleiderer et aL cited supra). 

Example 7 - synthesis of 2>aminO"4-ethoxv-pteridin 

To a solution of 2,6,64riamino-4-ethoxy-pyrimidine (10,54 g^ 62.37 mmoles) in ethanol 

30 (160 ml) was added gtyoxal (40 % solution in water, 2J ml, 18.6 mmoles). The reaction 
mixture was refluxed for 4 hours. Some insoluble material was filtered off. The filtrate was 
concentrated m vacuo and the residue purified by flash chromatography (silica, using a 
CH30H/CH2Ci2 mixture (5:95) as the eluenO, providing the pure title compound (7,34 g, yiekl: 
62 %). The spectra data of the product are identical with the literature data 0^. Pfleklerer et 

35 aL cfted sufx'a). 

ExaTiPle 8 - synthesis of 2"amino-4HSOproooxV"pteridin 

The procedure of example 7 was repeated, however using isopropanoi as the solvent 
instead of ethanol. The spectral data of the product obtained are identical vrfth the literature 
40 data (W. Pfleiderer etal, cited st/pra). 
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Examole 9 - synthesis of 2-amlno>4-^ethQxyplefidine-l^"OxWe 

To a cooled {0 "C) solution of the compound of example 7 {247 g, 12.9 mnrtoies) in 
triflucwjacetic acid (53 ml) was added dropwlse 2.53 ml of a 35 % aqueous HaOa solution. Ttie 
reaction mixture was kept at 4 for two days in Bre refrigerator, whereby another 1 .25 ml of 

5 the same H2O2 solution was sKlded after 1 day. The solution was concentrated in vacuo. The 
residue was suspended in water and neutralized by the addition of a concentrated ammonia 
solution. Evaporation of the solvent in vacuo and purification of the residue by flash 
chromatography (silica, using a CH3OH/CH2CI2 mixture (6:94) as the eluent) provided the title 
compound as a yellow powder (861 mg, yield: 32 %). Mass spectrum data are as follows: m/z 

10 (%): 230 (IWi+Naf , 30), 208 CM+Hf , 100), 180 [(M+H-ethene)\ 10]. 

Example 10 - svntt^sis of 2-airtno4-isoDroDoxy pieridine-N^-oxide 

The procedure as describe in exampte 9 was followed, however using the compound 
of example 61 as the starting material. Mass spectrum data are as follows: m/i (%): 222 
15 aM+H]\ 100), 180 (imH-fmpem]\ 60). 

Example 11 - synthesis of 2-aminD-6-chioro-4-ethQXVPteridine 

A suspension of the compound of example 9 (460 mg, 2.22 mmoles) in acetyl chloride 
(5.5 ml) was stirred at -40 X, Trifluoroacetio acid (1.69 ml) was then added dropwise. The 

20 resulting solution was slowly warmed up to 0 X and stin^ed for an additional 4 hours at 0 ""O. 
Reaction was carefully quenched with Ice, followed by neutralization with a concentrated 
ammonia solution (pH = 8). The aqueous phase was extracted with CHzOh (five times). The 
combined organic layers were concentrated in vacuo and the re^due was purified by flash 
chromatography (siBca, using a CHsOHreHaCb mixture (1:99) as the eluent), thus providing 

25 the title compound as a yellow powder (360 mg, yield: 72 %). This compound was further 
characterized as follows : 

^ mass spectrum: (%): 228 gM+Hf. 100), 

- ^H-NMR (200 MHz, DMSOds): Q 1 .42 (3 H, t), 4.52 (2 H, q), 7.42 (2 H, d) and 8.85 (1 

H, s) ppm, 

30 ^ ^^C-NMR (50 MHz, DMSChde): 5 14.19, 63,58, 121 J4, 140.22, 150.99, 156.13, 

161 .98 and 165.97 ppm. 

Example 12- synthesis of 2-ammo-6-chtoro-4-isopropoxv pteridine 

The procedure as described In example 11 was followed, however starting from the 
35 compound (tf example 63, The mass spectrum data of the resulting compound are as follows: 
m/z (%): 240 ((M+Hf , 55). 198 ([M+H-propenef , 100). 
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Examples 13 to 30 - syndesis of 2-armno^arvt-4-ethoxvDteri(l}iies and 2->ainino-6'heterpantf- 
4^ethoxvPieridines 

The general procedure used for preparir^ 2-amlno~6-aryl-^4-ethoxy-pteifcBnes is as 
follows: to a degassed solution of the compound of example 64 (50 mg, 0.22 mmote) in THF 

5 (5 ml) was added a degassed solution of sodium carbonate (5 ml of a D,4 U solution in water), 
tetraWs{triphenyl-pliosphine) palladium (0,013 mmole, 14 mg) and an arylboronic or (exam- 
ples 72 and 73) heteroarylboronic acid (0.22 mmole). The solution was refluxed for 4 hours. 
Solvents were concentrated in vacuo and the residue was purified by flash chromatography 
(siOca) with an appropriate CH3OH/CH2CI2 mixture (2:98 or 3:97) as the eiuent (except for the 

10 compound of ex^pJe 82, which was eluted wififi an aoetone/ChfeCb (7:3) mixture). TWs 
procedure provided, with a yield ranging from 18 % to 60 % depending upon the aryl (w 
heleroaryl group (from the arylboronic or heteroaiytboronic acid) introduced at the 6-posilion 
of the pteridine ring, ihe following pure final compounds wlilch were characterized by their 
mass spectrum WIS and opBonally by Ih^r ^H-NMR (200 MHz, DMSOde) spectrum: 

15 - 2-amlno-6-(p"methoxyphehyf)-4-ethoxy-pteridine (example 13): MS 298 dMtHr, 
100), 270 ([M-f-H-ethener, 55) ; 

- 2-amino-6"(o-methoxyphenyl)-4"ethoxy-pteridine (example 14): MS 298 ([M+Hf, 
100), 270 ([M+H-ethenef , 30) ; 

- 2"aminO"5-(m-methoxyphenyl)"4-ethoxy-ptertdine (example 15) : MS 296 ^M-^-Hf, 
20 100), 270 (IM+H"ethene]\ 35); 'H^NMR: 1 .46 (3 H. t), 3.85 (3 H, s), 4.58 (2 H, q), 7.06 

(1 H, dd), 7.33 (2 H, br s), 7.46 (1 t), 7.66 (1 H, m) and 9.43 (1 H, s) ppm ; 

- 2"amino-6-(3,4-diRuorophenyl)-4-'ethoxy-pteridine (example 16) : MS 304 
((M+Hr,100), 270 aM+H^henefi 35); ^H^NMR: 1.45 (3 H, t), 4.57 (2 H, q), 7,42 (2 
H. br s), 7.60 (1 H, q), 7.98 (1 H, d), 8,16 (1 H, t) and 9.42 (1 H, s) ppm ; 

25 - 2-amino-6-(p-dlmethylaminophenyl)-4'ethoxy-pteridine (example 17) ; MS 311 
aM+HfilOO). 283 ([M+l+elhenef , 35) ; 
" 2-amino-6"(p4iifIuoromethylphenyl)-4^ethoxy-pteridine (example 18) : MS 336 
(fM+H]\lOO), 308 ([M+H-ethenef , 50) ; 

- 2«amino-6"(24hienyt)-4^ethoxy-pteridine (example 19): MS 274 ([M+Hf, 100), 246 
30 {[M-t-H-ethenef, 40) ; 

- 2-amino^6-(34hienyl)'4'^ethoxy-pteridine (example 20): MS 274 ([M+Hf , 100), 246 
([M+H-ethenef , 45) ; 

- 2-aminO"6"(3,4-dichlorophenyl)-4-ethoxy-pteridine (example 21): MS 337 
([M+Hf .100); ^H-NMR: 1.46 (3 H, t), 4.59 (2 H. q), 7,42 (2 H, br s). 7.81 (1H, d). 8.14 

35 (1 H, dd), 8.37 (1 H, d) and 9,47 (1 H, s) ppm ; 

- 2-afrtna.6'(p-cyanophenyl)-4-ethoxy-pterIdine {example 22) : MS 293 ([M-^HrilOO), 
265 (JM+H-ethenef, 65); 

- 2'^amlno-6-(p-ethoxypheny!)-4-ethoxy"pteiidine (examrrie 23): MS 312 ffM+Hl*, 100), 
284 ([M+H-ethene]^, 70) ; 
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- 2-amino-6-ftj-fiuorophenyl)-4-ethoxy-pteridlne (example 24): MS 286 m^Ht. 100). 
258 (tM+H-ethene)*, 45) ; 

- 2-anf«no-6-Q3-ethylphenyi)-4-ethoxy-f)tericfine (example 25): MS 296 flP+Hf, 100), 

268 ([M+H-ethene)*. 45) ; 
5 - 2-€unino-6-(p-acetylpheny!)-4-^h05q/-pteritUne (example 26): MS 310 UM+HJ*. 100), 

282 ([M+H-ethenef , 60) ; 

- 2-arTsno-6-(3-meth)rt-4-fluorophenj^)-4-ethoxy-ptencline (example 27): MS 300 

({M+H]', 1 00), 272 aM+H-ethenef. 30) ; 

- 2-^inQ-6-(p-thiomettjylphenyl)-4-ethoxy-pteridine (example 28): MS 314 ([M+hir. 

10 1 00), 286 aM+H-ethene]*, 35) ; 

- 2-airtno^-(p-N.N-dimethy1benzamklo)-4-etho)V-[*endine (ratample 29) MS 338 

aM+HJ*. 100), 311 OM+H-ethenef, 15) ; and 

- 2-amino-6-(3,4-dlmethO)qfphenyO-4-«ttioxy-P*endlne (exanriF^e 30): MS 328 ftM+HJ*, 
100), 300 QM+H-elhenef , 40). 

15 

Examp les 31 to 45 - synthesis of 2-amino-6-aivl-4-lsoDroD ox^flateridines and 2-amino-6- 
hetefoafVl-4-isofH'opoxvpterkiines 

The procedure as described in examples 13 to 30 was followed w*ile using 2-amino- 
6-chloro-4-isc^ropoxypteridme as the starting material, except that longer reaction times were 
20 needed (refluxing overrtght instead of 4 tiours). Ttiis procedure provided, with a yield ranging 
from 10 % to 70 % depending upon \he aryl or t»et«roaryl group irtroduced at ttie 6-position of 
ttie pteridine ring, tlie fottowing pure final compounds wfJich were characterized by their mass 
spectmm: 

- 2-amino-6-(3<nethyM-methoxyphenyl)-4-i8opropoxypteridine (example 31) : MS 326 

25 ([M+Hf.l 00), 284 ([M+H-propener. 30) ; 

- 2-amina-6-(3,4-<»methylphenyl)-4-isopropoxypteridine (example 32) : MS 310 

([M+H]^100), 268 ([M+H-propenef , 60) ; 

- 2-aniino-6-(3-chloro-4-trifluoromethylphenyl)-4-isopropoxypt&ridine (example 33) ; MS 

384 aW+HJ*, 20), 342 aM+H-propenef , 50) ; 
30 - 2-ammo-6-(3-chloro-4-fluorophenyl)-4-tsopropoxypteridine (example 34) : MS 334 
(IM+H]', 20), 292 aM+H-propenef , 50) ; 

- 2-amino-6-(p-N.N-diethyIbenzamido)-4-isopropoxypleridine (example 35) : MS 381 

(tM+Hf.100); 

- 2-aralno-6-(p4rifluoromethylphenyO-4-teopropoxypt^ne (example 36): MS 350 
3 5 aW+Hf , 1 00), 308 p+H-propenef , 30) ; 

- 2-antino^(3,4-difluorophenjfl)-4-isopR>poxypleridlne (example 37) : MS 318 ([M+Hl*, 

100), 276 (fM^^H-propenef , 50) ; 

- 2-amlno-6-(p-methoxypheny|)-4-l5(n)ropojqfF*erkfine (example 38) : MS 312 GM+Hf, 
100), 270 aM+H-FopCTef, 50) ; 
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- 2"atrtno^-(p-ethoxyphenyl)-4-tsopropoxypleridinB (exanr^le 39): MS 326 (tWI+Hf, 
55), 284 aWi+H-pfopenef, 100) ; 

- 2-amlno-^{p-dimethylbenzamido)-4"isopropoxyf^ericJirie (example 40) : MS 353 
(IM+Hf , 75), 31 1 {[M+H-propenef , 1 00) ; 

5 - 2-amino-6-(34hienyl)-4HsopropDxypteridine (example 41) :.MS 288 (IM+HJ\ 55), 246 
([M-m-propenef , 100) ; 
" 2«aminO'-6-{p-cyanophenyl)"4-isopropoxypteridine (example 42) : MS 307 flM-i-Hf , 
40), 265 (P+H-propenef , 100) ; 

- 2-amino-6«(p-benzoic add methyl ester)"4"lsopropoxypteridine (exam-pie 43): MS 340 
10 (IM+H]\ 75), 298 aM-^H-^propenef , 1 00) ; 

- 2-amino-6-^acetylphenyO-4-lsopropoxyfrteridine {example 44) : MS 324 dM+H]*, 
55), 282 ([M+H-propener, 100) ; and 

- 2-arrtno-6-(3,4<ihTiethoxyphenyl)-4-feq»ropoxypteiicfine (example 45) : MS 342 
(EM+Hf, 100), 300 {[M^^H-propenef , 60) , 

15 

Example 46 - synthesis of 2,6-diamino-5->nitrQSO-4-hvdroxvpv rimidine 

To a solutfon of 2,6~diamino-4»hydroxypynmidine (12.9 g, 102.2 mmoies) in 200 ml of 
a 10% acetic add solution in water at 80 X was added dropwise a solution of NaNOa (7.05 g, 
10Z2 mmoies) in 20 ml water A pink precipitate was fomied, which was further stirred for 1 
20 hour at 80 The reaction mixture was cooled down in the refrigerator overnight The 
precipitate was filtered off and dried over P2O5, providing the title compound as a pink powder 
(15.43 g, yietd: 97%), The speclr^l data are In accordance with literature data (Landauer et aL 
in J, Chem, Soc. (1953) 3721^3722). 

25 Example 47 - synthesis of 2.5.64riamino>4-hvdroxvpviTmkiine 

A suspensfon of the compound of example 46 (15 g, 96 J mmoies) in an ammonium 
sulfide solution (20 % in water, 200 ml) was stirred overnight at 50 The reaction mixture 
was cooled down in the refrigerator and the precipitate was filtered off, providing the title 
compound as a yellow powder (11.33 g, yield: 83 %). The spectral data are identfcal with 
30 literature data (Landauer et ai. cited supra). 

Example 48 - synthesis of 2-aminQ-6-(3,4-dimethoxvphenvi)pterine 

To a boiting solution of the compound of example 47 (2.4 g, 17 mmoies) In methanol 
(100 wi, with 0.9 N HCl) was added dropwise a solution of 3,4-diinethoxyph^ylgfyoxal mono- 
35 oxime (3.8 g, 18 mmoies) in methanol (100 ml). The reaction mixture was heated under reflux 
for 4 hours. The pred^tate fonT>ed was filtered off, washed with water, then ethanol and 
diethyl ether, and dried over P2O5 under vacuum, providing the title compound as a y^low 
powder (4.33 g, yield: 85 %). This compourKi was further characterized by the following 
spectra: 
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- ^H-NiWR (SOT MHz, TFA): 5 4,11 (3 H. s), 4.07 (3 H, s), 7,21 (1 H. d), 778 {1 H. dd), 
7.81 (1 H, d) and 9.32 (1 H, s) ppm ; 

- '^C-NMR (125 MHz, TFA): 5 56.39, 56,7, 111.94, 113.21, 123,22. 127,41, 127.91, 
145.92, 149.39, 150.46. 152.47. 153.15, 155.13 and 161.69 ppm . 

5 

Example 49 - synthesis of 2-acetvlaniinO"6-(3,4-dimethoxvp henvl)ptenne 

A suspension of the compound of example 48 (10.46 g, 35 nrimoles) in acelic 
anhydride (600 ml) and acetic acid (200 ml) was refluxed for 1 hour until a clear solution 
formed. By cooling down the reaction nocture in the refrigerator, the precipRale formed was 
10 tittered off, w^hed with ethyl acetate and diethyl ether, and ttien dried over P2O5 under 
vacuum, providing the title comfwund as a yellow powder (9.19 g. yield: 77 %). This 
compound was further charaderized by the following ^ectra : 

- m: mft (%): 300 m^H. 100) ; 

- ^H^NMR (200 MHz. DMSO-de): 5 2,22 (3 H, s), 3.84 (3 H. s), 3.87 (3 H, s). 7.14 (1 H, 
15 d). 7.75 (2 H, m) and 9.51 (1 H. s) ppm , 

Example 50 - synthesis of 2-acetviamino-4-{12.44nazoivtV6-f3.4-dimethoxv-phenvl)pterid i ne 
To a solution of phosphorus oxychlonde (1.68 ml, 18 mmoles) and t2.44riazole (4.96 
g, 72 mmoles) in dry pyridine (110 ml) was added the compound of example 49 (2.45 g, 7.18 
20 mmoles). The suspension was stin-ed at room temperature for 4 hours. The precipitate was 
ffllered off, washed with pyridine, toluene and diethyl eth^. The resulting solid was dried over 
under vacuum, pro\4dlng the fitle compound as a yeilow powder (2 g, yield: 80 %) which 
afforded the following mass ^ectmm: 392 (IM+Hi^ 100) , 

25 Examplas 51 and 52 - svnttiesls of 2>amino-4-men)aptoethvl-6-(3.4-dim^thQxvphenY l ) ptertdine 
and 2>amino-4"mercaDtotsoprODVi-6-f3.4-dimethoxyphenv!) pteridine 

To a suspension of the compound of example 50 (0.25 mmole, 100 mg) in dioxane (5 
ml) was added 1 mmole of either ethanethiol (example 51) or isopropanetWol (example 52) 
and sodium (12 mg, 0.5 mmole). The suspension was stirred for 24 hours at room tempe- 

30 rature. The solvent was concentrated m vacuo and the residue purified by flash chromato- 
graphy (silica, using a CH3OH/CH2CI2 mixture (5:95) as an eluent), followed by puriflc^lon by 
preparative TLC, providing the pure title compounds as yeUow powders with yields ranging 
from 20 to 30%, Both compounds were characterized by their mass spectrum ^ follows : 
- 2-amino-4-mercaploethifl-6-(3,4"d!methoxyphenyO pteridine: 344 (tM+H]*» 100) ; 

35 - 2-amino-4-mercaptoisopropy!-6-(3.4-dHnethoxyF^enyl) pteridine: 357 {P+Hf . 100) . 

gyafp pte 53 - svnthe^ of a mixture of 2.4>diannlno-6>-fp-mett!0Xwhenv» pteridine mi ZAz 
d'iamino-7-fp-methQXVDhenvRpteridlne 

2,4,5,6-tetra-amlnopyrimidjne (10 mmoles, 1.4 g) was dissolved in water (50 ml) and the pH 
40 was adjusted to 9 with ammonium hydroxide. A solution of 4-methoxyphenylglyoxal (11 
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mmoles, 1,8 g) in ethanol (10 ml) was added dropwise and the solution was refluxed for 1 
hour. The yellow precipitate formed was filtered off and washed wUh water, ethano! and 
diethyl ether. NMR analysis reveals the obtention of a mixture (1.2 g, 45 % yield) cons'rstmg of 
87 % of 2,4Hfl^no-7-(p-inethoxyphenyl)pteridine and 13 % of 2,4-'dlan>fno^7-(p-methoxy- 
5 phenyl)pteridine, ^H-NMR (500 MHz, TFA): 5 4.04 (3 s), 4.08 (3 H, s), 7.1 5 (2 H, d), 7.25 (2 
H. d), 8,19 (2 K d)» 8.30 (2 H, d), 9.27 (1 H, s) and 9,37 (1 H, s) ppm , 

Example 54 - synth esis of a mMure of 2-amlno^*fp-nr]ethQxvt^8nvl)pterin and 2-anrttno>7->fD- 
methoxypt)e)ivl)pterin 

10 The mixture obtained In example 53 (1.2 45 nmnotes) was sus-pended in NaOH 1 

N (80 ml) and refluxed IHI a solution was obtained . The hot solution was treated with acetic 
acid till pH 5, then cooled down and the resulting precipitate was filtered off and washed with 
water, ethanol and diethyl ether, providing a mixture of 2-ammo-6-{p-methoxyphenyl)pterin 
and 2-amino-7«(p-methoxyphenyl) pterin as a yellow powder {1 g, yield; 82 %), Mass 

1 3 tsp^} um: z f u mw+Mi , i uu} , 

Ex^ple 55 - synt hesis of 2-acetvlamino-6-fp-methoxvphenvftpterin and 2-acetvlamfnQ-7-(p- 
methoxvphenvnpterin 

A suspension of the mixture obtained In examfrie 54 (7.43 mmoles, 2 g) was 
20 suspended fn a mixture of acetic anhydride (50 m!) and aceUc acad (50 mi). The suspension 
was refluxed for 4 hours till a clear solution was obtained. Some insoluble material was fiftered 

off and the solution was partly evaporated tifl precipation starts. Further precipitatton was 
achieved overnight m the refrigerator The resulting precipitate was filtered off and washed 
with ethyl acetate and diethyl ether, providing a mixture of 2-acetylamino-6-(P'- 
25 methoxyphenyI)pterin and 2-acetylamino-7-(p-methoxyphenyl)pterin as a yellow powder (2.1 
g, 91 % yield). Mass spectrum: 312 ([M+Hf, 100) . 

Examrie 56 - synd esis of 2-acetvlOT»ino-4-fl2.44flazoMV6>^rD-methoxv>^Dhenvn oleridine 
and 2-acetvlamino>4-(1 .2.4-'triazolyi)-7->f p-methoxvphenvn pteridine 

30 To a suspensiOT of Hie vnMuw obtained in exOTiple 55 (15 g, 4 mmoles) in dry 

pyridine (100 ml) was added 1,2.44rla20le (830 mg. 12 nmioles) and 4-ch1oro{rfienyl 
phosphorodKchlorldate (1 ml, 6 nnmoles). The suspension was stirred for 2 days at rown 
temperature under nitrogen. The solvents were removed in vacuo. The solid materia was 
suspended in dichioromethane and washed with 2 % HCI. Evaporation of the solvents 

35 provided a mixture of 2-acetylamino-4-(1,2,4-tri3zoIyl)-6»(p-methoxypheny!) ptendine and 2- 
acetylamin0"4'(1 ,2,4"tdazolyl)-7^(p-'methoxyphenyl)pteridine . 

Example 57- synthesis of 2-amino-4"isQpropoxv-'7'-(p-methoxvphenvft pteridine 

To a suspension of the mixture obtained In example 56 (180 mg, 0.50 mmole) in 
40 fsopropanol (8 ml) was added sodium (23 mg, 1 mmole). The suspension was stirred at room 
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temperature ovemighL The solvents were evaporated and the residue was purified by 
preparative TLC {siBca, using a memanot/CI-feCb (7:93) mMure as the eluent). At thfs stage, 
both regio-isomers obtained were separated^ thus providing the pure title compound as a 
yellow powder (yield: 45 %) which was further characterized by Ks mass spectrum: 312 
5 (IM+Hf, 65), 270 ({M+H-propener, 100) . 

Example 58 - synthesis of 2-amino-4-isopropoxv-7-(3.4-d[methoxvDhenvl) pteridine 

The sequence of reactions described In examples 53 to 57 was followed, however 
starting fr(Mn 3,4^lmetho)cyphenylgIyoxaI instead of 4-methoxyphenylglyoxal in the first step, 
10 This provided 2-amino-4-isopropoxy-7"(3,4-dlmethoxypheny!) pteridine. a compound whteh 
was further characterized by its mass spectrum: 342 ([M+H]*, 55), 300 QM+H-propenef , 75) . 

Bxmm 59 ^ synthesis of 2-amino-4-^ ethoxv-7-(3.4*dlmethoxvphenvn pteridine 

The sequence of reactions described in examples 53 to 57 was foJiow^, however 
15 starting from 3,4-dimethoxyphenylglyoxal Instead of 4-methoxyphenyJglyoxar in the first step, 
and from ethanol instead if isopropanol in the last step. This provided 2-'amino-4-ethoxy-7- 
(3,4»dimethoxyphenyl) pteridine, a compound which was further charaderized as follows ; 
- MS: 328 (iM+H]*,! 00), 300 {fM+H-ethene]\ 40) ; 

" ^H-NMR (500 MHz, DMSO-da): 6 1.44 (3 H, t), 3,86 (3 H, s), 3.88 (3 H, s), 4,54 (2 H, 
20 q), 7.1 3 (1 d), 7.16 (2 br s), 7.85 (1 H, d), 7.88 (1 H, dd) and 9.06 (1 s) ppm ; 

" ^'C-NMR (125 MHz, DMSOde): 6 14.25. 55,67, 55J6, 63.06, 110.39, 111,89, 12113, 
12125, 128.24. 136.87, 149.28, 15162, 155,82, 156.72, 162.03 amJ 166.70 ppm . 

Example 60 - synth esis of 2-amino-4Hnethoxv-7-f3.4^dimethoxvphenvft Pteridine 
25 The sequence of reacHons describe in examples 53 to 57 was followed, howev^ 

starting from 3,4-dimethoxyphenylglyoxal instead of 4-methoxyphenyrglyoxai in the first step, 
and from methanol instead if isopropanol in the *a5t step. This provided 2-amino-4-ethoxy-7* 
(3,4-dimethoxypheny!) pteridine, a compound which was further characterized by its mass 
spectrum: 314 ([M+Hf ,100), 300 ({M+H-methanef , 20). 

30 

Example 61 - lymphocyte activation tests 

Reridine derivatives were first dissolved (10mWI) in dimethylsulfoxide (hereinafter 

referred as DMSO) and further cfiluted in ciSlure mecfium before use for the fdlowing in vitm 

experiments. The commercially available culture medum consisted of RPMH640 + 10% 
35 foetal calf serum (PCS). Scnne pteridine derivatives described the pfevious examfrtes were 

tested In the foitowing lymphocyte activation tests: 

Mixed Lvm|:rf7ocyte Reaction 

Peripheral blood mononuclear cells (hereinafter refen^ed as PBft^) were isolated 

from heparinized peripheral blood by density gradient centrifugafion over Lymphoprep 
40 (Nycomed, IWaorstua, Nonway). Allogeneic PBIUIC or Eppstein-Barr Virus-transfomied human 
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B cells [commercially avalabte under the trade name RPM11788 {ATCC name CCL156)1 
which strongly e>g)ress B7-1 and B7-2 antigens were used as stimulator cells after Irradiation 
wim 30 Gy. MLR was perfonned in triplicate wells. After 5 days incubation at 1 ytCi f H]- 
thymidine was added to each cup. After a further 16 hours incubation, cells were harvested 
5 and counted in a S-counter Inhibition of proliferation by a compound (drug) described in some 
of the previous examples was counted using the formula: 
(cpm 4- drugs) - (cpm cult, med) 

% inhibition = 

{c{»n - drugs) - (OD cult med) 

wherein cpm Is the thynwdine count per minute. The WILR assay is regarded by those skilled In 
the art as an in vSro analogue of the transplant rejection since it is based on the recognition of 
10 allogeneic major histocompatibility antigens on the sBmulator leukocytes, by responding 
lymirfiocytes, 

Assavs for CDS and CD 28 

T c^ls were purified by removing non-T cete. Briefly, monocytes were removed 
by cokJ agglutination. The resulting lymphoid cells were further purified by a cell enrichment 

15 immunocolumn [Cellect Human T commercially available from Blotex, Edmonton, Alberta, 
Canada)) by a process of negative selection. More than 95% of the B cells were removed with 
this procedure. After depfetton, the resulting T cell preparation was highly purified, i.e. 
these cells could not be activated by phytohaemaggSutinin (PHA) or rlL-2 alone at 
concentrations capable of stimulating RBMC prior to deletion. 

20 Highly purified T ceils {10*/ml) were stimulated by immobilfeed anfi-CD3 or arrti-CD28 

monodonal antibodies (hereinafter referred as mAb) In the presence of phorbol myristate 
acetate Oiereinafter refened as RUIA). Anffl-<S)3 mAb (available from CLB. AmtslerdOT), 
Netherlands) vtfere fixed on a 96-mlcrowell plates by incubating fte wells wHh 50 pi of mAb 
solution (1/800 dilution In culture medium). For anti-CD28 mAb (available from CLB, 

25 AmstenJam, Netherlands) 50 Ml 0/650 dilutfon in culture medium) was added directly to the 
wells. Further, a 20 pi PMA (commercially available from Sigma, St Louis, Missouri, l*SA) 
solution (final concentration: 0.5 ng/ml) was added. Subsequently, 20 pi of a pteridine 
derivative described in the previous examples were added by serial dilution in triplicate wells. 
Finally 100 pi of the T-cell suspension (10^/ml) was added. After 48-hour incabation at 37X in 

30 5% OOi, 20 gl of a bromo-deuridine (hereinafter referred as BrdU) 100 pM s(riutlon 
(commercially available as Proliferation Elisa from Boehringer-Mannheim Belgium) was 
added to each welL After a further overnight Incubation, T-oell proliferation was measured 
using a colorimetifc imnamo-assay for qualification of cell proliferation based on the 
incorporation of BrdU during DMA synthesis. Optlcai density (hereinafter referred as OD) was 

35 measured by a Bebring EL311 plate reader at 450 nm (reference wavelength; 690 nm). 
Inhiblfiwi of prcriifeiation by the jSeridine derivative (drug) was counted white u^ng the 
fonnula: 
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(OD + drugs) - (QD cutt. med) 

% inhibitions ~~~ ^ 

{OD - drugs) - (OD cuH. med) 

Table 1 (wherein ND means not detemwied) t)dow shows the ICgo values for various pleridSne 
dratvattves In the MLR test and in the CDS and CD28 assays. The ICgo value represents the 
lowest concentration of the pteridlne derivafive (expressed In pmole/l) that resulted in a 50% 
5 suppression of the MLR or a 50% reduction in T-cell proliferation (for the CDS and CD28 
assay). 

TABLE 1 



Example n" 


MLR 


CD 3 


CD28 


15 


8.3 


20 


7.0 


16 


>10 


9.0 


4.0 


18 


10 


10 


0,8 


20 


ND 


15 


0.7 


25 


8.2 


10 


10 


30 


0.9 


0.7 


0.7 


32 


10 


ND 


ND 


45 


0.4 


6.7 


1.7 



1 0 ND: not deteimlned 
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The above data show that, whereas known immunosuppressant drugs like CyA are known to 
be active only in the CDS assay, the pteridine derivatives according to the present invention were 
also active in the CD28 assay whfch is Ca^*-calmoduiin resistant. The CD28 pathway is a so- 
called cosignal pathway which Is important for inducing energy and even tolerance in T-cells. 

5 

Example 62 - TNF-a and IL-1 B assays 

Peripheral blood mononudiear cells (herein referred £3 PBMC), in response to stimulaflon 
by Ifpopolysaccharide (LPS), a gram-negaflve bacterial endotoxin, produce various chemoklnes, 
in particular human TNF-a and IL-1 p. Inhibition of Qie adivation of PBMC can therefoiB be 
10 measured by the level of suppression of the production of TNF-a or IH p by PBMC in response 
to stimulation by LPS. 

Such inhtbftion measurement was perfonned as follows: PBMC were isolated from 
hepannized peripheral blood by density gradient centrifugation over Lymphoprep (commerdaliy 
available from Nycomed, NonA^ay). LPS was then added to the PMBC suspension in complete 

!5 medium (10^ cells /m!) at a final concentration of 1 jjg/ml The ptendtne derivative to be tested 
was added at different concentrations (0.1 pM. 1 M^^ ^nd 10 \iM) and the cells were incubated at 
37°C for 72 hours in 5% GO2. The supematants were collected, then TNF-a and/or IL-1 p 
concentrations were measured with respectively an antl"TM=-a antibody or an anti-IL-1 p antibody 
in a sandwich ELISA (Duo Set ELtSA human TNFa, commercially available from R&D Syst^s, 

20 United Kingdom), The colorimetric reading of Hie ELISA was measured by a Mulllskan RC plate 
reader (conmierclafly available from ThennoLabsystems, Finland) at 450 nm (reference 
wavelength: 690 nm). Data analysis was perfonned with Ascent software 2.6. (also from 
ThemioLabsystems, Finland): a standard curve (recombinant human TNFa) was drawn and fte 
amount (pg/ml) of each sample on the standard curve was determined. 

25 The % suppression of human TNFa production or human IL-1 p by the pteridine 

derivatives of the invention (drugs) was calculated using the fomnula: 

pg/ml in cfrugs - pg/m! in cult med. 
% suppression = 

(pg/ml in cult. med,H- LPS) - pg/ml cult med. 



Table 2 below ^ws the ICgo values (expressed in mM) of the tested pteridine derivatives in 
30 the TNF-o assay. 



wo 2005/021003 



PCT/B12004/0(M)124 



55 

Ti^LE2 



Example n° 


TNF-a 


Example n° 


TNF-a 


6 


8.0 


3D 


6.6 


10 


4.0 


32 


6.7 


12 


9.1 


34 


7.5 


13 


4.5 


36 


9.1 


14 


10.0 


37 


6.6 


15 


10.0 


38 


6.2 


19 


8.5 


39 


10.0 


24 


8.1 


41 


7.6 


25 


8.5 


42 


6.3 


27 


6.8 


44 


9.1 


28 


10.0 


45 


3.5 



Example 63 - inhi bitton of the release of cytokines involved in asthma 

2-^aTOno-4-morphollno^-{3,4-dirnethoxypheny!)ptei1dlne {a comfwund kmvm fn>m WO 
5 00/39129) was tested, according to experimental fwocedures well established in the art, in the 
mhiWtlon of two cytokines, tL-5 and IL-10, knom to be Involved in the development of asthma 
and otr>er forms of severe allergic conditions. At the concentration of 0,1 pM/l, i.e. the IC50 value 
of this derivative in the MLR test, the said derivative InhMed the release of IL-5 and IL-10 by 70% 
and 39%, respectively. 

10 Example 64 - inhibition of the metastasis of melanoma cells in mice 

C57BL/e mice were inieded with 1.5x10® BISBUB melanoma cells and were divided into 2 
groups. Five days after the injection of the tumor cells, the two groups of animals were 
administered intraperitoneously, three times a week for two subsequent we^s. eitiier (treated 
group) 20 mg/lcg of 2-amino-4-morpholfno-6-(3,4*dimethoxyphenyl)pterldine (a compound known 

15 from WO 00/39129) or (control group) the vehicle {6% DMSO in phosphate buffered saline). At 
the end of the experiment, atl surviving tumor-bearing mice were sacrificed and examined in order 
to assess the absence or presence of the black metastases in inguinal and/or para-aortlc tymph 
nodes (macroscopic metastasis). The findings were confirmed by histology, and the experiment 
done twice. The pooled results of the two experiments show that 80% of animals from the control 

20 group had metastases whereas only 33% of animals from the treated group had metastases. 

Example 65 ^ in vivo teukocvte activation and immunosuppression whole blood assay 
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In response to non-self antigens (e.g. nnicrobiaf antigens, alio-antigens, altered self 
antigens and auto-antigens), immune cells such as lymphocytes, NK cells, 
monocytes/macrophages and dentritic cells are activated to generate antlgen-reactive effector 
cells. Activated Imnriune cells up-regulate a number of pro-inflammatory genes encoding cytokines 
5 {e.g. IFN-y, and TNF-a), chemokines (e g, monocyte chemo-altractant protein-1 (MCP-1), 
macrophage inflammatory protein-l (MIP-1) and RANTES)^ and cell surface moleoufes. These 
leukocyte surface molecules may include actlvaticKi associated molecules (e.g. CD69, the 
lymphocyte eariy acfivaflon molecule, and CD71, the transferin receptor), adhesion moleciHes 
(e.g. ICAM-1, LFA-1 and L-selectins), co-stimulatory molecules (e.g. CD28, B7-1 and CD40L) and 

10 receptors for cytokines and chemotones (e.g. IL-2R and CCR1). 

Immunomodulatory therapies are active by interfering with the responses of the immune 
system. Reliable, easy, fast and quantitative methods for monitoring the evolution of the leucocyte 
surface and cytopiasma phenotypes during activation are critical in evaluating the functional 
competence of the immune cells (e.g., during HIV infection), as well as the efficacy of 

15 immunoreguiatory therapies in order to achieve optimal therapeutic effects and minima! side 
effects. Moreover, examination of drug action on leukocyte activation is able to provide crfticai 
evafuation of pharmacokinetic and pharmacodynamic effects of immunomodulatory agents. 
VWthin tills context, the following provides a useful in vh/o leukocyte activation and 
flnmunosuppression whole blood assay (hereinafter referred as WBA). 

20 Inbred mtee (e.g. AKR strain), weighting from 20 to 3C^, were stimulated by intra- 

peritoneal Ir^ectfon with mitoger^ specific for T cells (e.g. ConcanavaBn A, hereinafter referred as 
ConA, 500 (iS per mouse), B cells or monocytes/maoopiiages (e.g. LPS 20 ^g per mouse). The 
pteridine derivatives of exampte 30 and, respectively, example 45, were adnSnislered infraperito- 
neously (30 mg/kg per day, administered 2 hours before ConA injection). Peripheral blood was 

25 cofleded 24, 36, 48, and respectively 72 hours after stimulation few InmKine fluorescence staining 
and FACScan analysis. 

FACScan analysis proceeded as follows; heparlnized whole blood (50 jil) was removed of 
red blood cells by incubation with a lysing buffer The remaining leukocytes were double-stained 
with phycoerythrin-conjugated antibodies specific for T cells (e.g. T cell receptor TCR), B cells 

30 (e.g. CD45R/B220 (cofT^ercfaHy av^lable from Phannningen) or monocytes/macrophages (e.g. 
F4/80) (cormier-ciatiy availaWe from Serotec) in combination with FITC-conjugated antibodies 
against various celt surface markers such as CC^O (early acfiv^on molecule), CD25 (IL-2 
receptor). CD71 transferring receptoi^, B7-1/2 (llgand for the co-sHmulatory molecule CD28) and 
GDI lb (complement receptor 3). Celts )mm examined by flow cytometry using CellQuest 

35 software (commercially avmlable from Decton Dickinson). 

Peripheral blood T celts expressed an up-regulated level of CD69, representing up to 3% 
of TCR*,CD69* cells respectively 1 and 2 days following ConA injection, as compared to baseline 
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levels (0.5%). T cells from mice treated with the pteridine derivatives of examples 30 and 45 show 
a remarkable reduction of this response to 1,6% and 2.4% respectively. 

Peripheral blood T cells showed a rapid up-regulation of CD71 from baseline level (4,8%) 
to 9.3% and 5.5% after 1 day and 2 days, respectively. The pteridine derivatives of examples 30 
5 and 45 suppressed ConA-$timulated CD71 up-regulation on T cells to baseline levels. 

Peripheral blood T cells expressed increased levels of IL-2R with up to 3% of TCR+, IL- 
2R'*' cells 1 and 2 days f<^owing ConA stimulation, with peak levels after day 2, Administration of 
the pteridine derivatives of examples 30 and 45 effectively suppresses this eifect by reducing 
exf^ession to 1,5% and 1.7%, respectively. 

10 Up to 6.6 % of peripheral blood T celts displayed an up-regulation of the CD1 34 molecule 

expression within 2 days following ConA stimulation, Le. a two-fold increase of baseline levels 
(2,2%), Treatment with the pteridine derivatives of examples 30 and 45 suf^ressed ttiis response 
to 3.5% and 42%. respe{dlvely. 

This FACScan-based cell suiface phenotype analysis for in vivo leukocyte activation^ 
15 namely for an in vivo whole blood assay, demoristrates the immunosuppressive effects of the 
pteridine derivatives of examples 30 and 45 in vivo. This observation is consistent with the above 
experimental results in vitro showing that bo^ compounds inhibit T cell activation and proliferation 
in mixed lymphocyte culture, and in the CDS and CD28 assays. 

In vivo WBA by injecting immune activators, followed by FACS analysis of leukocyte 
20 surface phenotypes in the whole blood can be applied to monitor in vivo activation of different 
types of leukocytes such as T cells, B cells, monocytes/macrophages, and dentritic cells. This 
technology allows simple, rapid, direct, stable and quantitative evaluation of the immune 
competence of the sard leukocytes, as well as pharmacokinetic and pharmacodynamic profiles of 
the ptericSne derivatives used as immunomodulatory agents in vivo. 

25 Despite various in vitro models are used for the discovery of new immunosuppressive 

drugs, there are essentially no ideal animal models that are simple, fast, and cost-effective. 
Models of organ transplantation (e.g, hearts, kidney and skin) in rodents are limited by technical 
difficulty, and cannot te used primary screening of a large numbers of candkiate dmgs. 
Althcftjgh recently a mouse model of drug-mediated nnmuno^ppression based on injection of an 

30 altogeneic subcutaneous tumor was reported, several significant Smitations should be con^dered. 
For example first, the host immune responses against this specific tumw seems to be T cell- 
dependent, and thus the act)^rity of a drug on c^er cell typ^ such as B cells, 
monoortes/maca-ophages and dentritic oelte canncH be evaluated by using this model. Secondly, 
Immunosuppressive drugs with anti-proliferation activity (e.g, rapamycin) may play a direct role on 

35 tumor angiogenesis and tumor cell growth. Thirdly, the feature of chronic reiection of the tumor 
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(e.g. after 14 days) prevents from evaluating the pharmacodynamic properties of drugs. Finally, 
this animal tumor rejection model is Inaccurate (e.g. quantified by size measurement) and time- 
cosfly (at least 14 days). 

FACScan-based in vitro WBA has been used to investigate ttie pharmaco-dynamic 
5 effecte of immunomodulatory drugs administrated in vivo, but only by talcing blood from treated 
rertplents and stknul^ing their lymphocytes In vitro. These methods show remarJtable advan- 
tages as compared to the purified peripheral blood mononuclear ceB (PBMC) cultures in terms of 
maintaining ceB vlabBity, as well as the effects within the whole Wood of immunomodulatory drugs 
previously administrated /n vivo. However, in vitro WBA has important flaws. First, the evaluation 

10 of the drug ©fleets uses an in vitro acflvalion system, Including manipulation, dilution and 
stimulation of the Wood, and subsequent cultur© of the blood in the presence of an exogenous 
serum (e.g. foetal calf semm). This in vSro activation system may not necessarily and accurately 
reflect the effects of drugs on leultocyte activation in vivo, nor does Uiis assay give infomiatlon on 
the absorption or metabolite production of drugs that may occur in vivo. Seconcfly. in vifiv 

15 stimulation of ttje whole blood by mitogens (e.g. Con A, PHA or LPS) causes aggregation of 
activated leukocytes, platelets and red Mood ceils, as weli as generation of spontaneous 
fluorescence by in mo damaged cells. TTiese alterations frequently interfere with the FACS 
analysis. Ttilrdly, plastic adhesion of monoc^esAnatsrophages during in vitro culture may induce 
additional steps In order to examine these ceH types. Finally, in vitro culture of leucocytes is 

20 expensive, time consurrtfng, and poorly reproducible. The above described in vivo WBA assay is 
aWe to overcome the above mentioned problems and may be characterized as fcrtlows: 

- leukocyte stimulation Is performed in vivo (e.g. by in wVo ln|ecUon of leucocyte stimulating 
agents such as, but not limited to, ConA or LPS, thus enabling the full in vivo evaluation 
of the effect of drugs on leucocyte activation in physiological conditions, 

25 - various stimuli can be used that are speciflc for different cell types, including T cells (e.g. 

ConA, anti-CD3 antibodies and alloantigens), B cells (e.g. T cell-sidependent xeno- 
antigens, sheep red blood cells. TNP-ficoB, TNP-BA, anti-IgM antibodies and LPS) and 
monocytes^macrophages (e.g. LPS, TNF-a and IFN-y). Given the time-dependent nature 
of the expression of cell Efface antigens, the effects of drugs can be shidied on early as 

30 well as m late leucotqrte activation, e.g. by analyzing the expression of early (e.g. CD69 

and CD71) or late (e.g. IL-2R and CD134) appearing antigens, 

- by varjring the thne of administraOon of a drug prior to or after *i WW injecton of the 
leucocyte stimuli, the phafmacodynamtc profile of the said drug can be determined. 
Simflarty, the effects and the duration of activity of a drug via different routes of 

35 administration, e.g. rntraperitoneously, Intramusculjwly and orally, can be studied, 

- by using the same test in immunodeficient ananals (e.g. T cell-defi(^nt nude mice). Bie 
effect of a drug on selected Immune phenomena can be InvesSgaled (e.g. on In vivo T 
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cell-indep^dent B ceil activation in nude mice; T eel! adivaHon in T cellnreconstituted 
SCID mice that have congenital defect on both T and B cells), 

- peripheral leukocyles from different sources, such as spleen, lymph nodes and peritonei 
cavity, can be tested, 

- m combming FACScan-based intracellular phenotype analysis with e.g. intracellular 
cytokine staining, or DNA synthesis by BrdU or 5- and 6-carboxyfluorescein diacetate 
succinimidyl ester (CFSE) incorporation, or ce!l cycle studies, the infimnation obtained 
can be further broadened, and 

. the method is aMe to help in elucidating ttie mecharti^ underiying in vh/o up-regulation 
of expression of certain activation molect4es, such as CD69, CD25, CD71, CD134 and 
B7-1/2, in various types of peripheral blowi leucocytes. 

Example 66- synthesis of 4.5>64riar(rino-2-methvlmercaDtopvrimidine dihvdro-chloride 

To a suspension of a 2-methylmercapto-4,5,6-triamino-pyrimidine sulfate (44.3 mmole), 
which may be prepared and characterised for instance as disclosed by Taylor et aL in J. Am, 
Chem. Soc. (1952) 74:1644-1647, in water (135 ml) at 80 was added dropwise a solution of 
barium chloride dihydrate (39.8 mmole) in water (215 mi). The suspension was stirred for 30 
minutes at 80 X, The reaction mixture was cooled down and barium sulfate was filtered off over 
Celite. The filtrate was evaporated in vacuo and co-evaporated with toluene yielding the title 
compound as a yellow powder (10,2 94 % yield). 

Example 67- synthesis of 4-amino-2-methvl mercaDtQ>6-f3.4-dim6thoxv-Phenvft pteridine 

To a suspension of 4,5,64riaminO"2-methylmercaptopyrimidine dihydrochloride (7.42 
mmole, 1.81 g) in methand (20 ml) was added a solution of 3,4-(amethoxyphenylglyoxaloxime 
(5,94 mmde, 124 g) in methanol The resulting reacflon mixlure was refluxed for 3 hours. The 
reaction mixture was neutralised with concentrated aqueous ammonia until pH 9 was reached. 
The resulting precipitate was Altered off and further purified by flash chromatography (silica, using 
an ethyl acetate / hexane mbdure in a 4:6 ratio) yielding the pure title compound as a yellow 
powder which was characterised as follows: MS: m/z (%) 330 (fM+Hf, 100), 681 ([2M^Na]', 30); 
UV (MeOH, nm): 292, 397, 

Example 68 - synthesis of 2.4-di>fthienvl-2-meihvlaminoV6-(3.4-dimethoxv^henvl) Pteridine 

A scrfution of the compmjnd of example 67 (100 mg, 0.304 mmole) In 2- 
thiophenemethylamine (12 ml) was refluxed overnight. The solvents were removed in vacuo and 
the residue was purified first by flash diromatography (silica, gradient from 2:98 to 3:97 
CH3OH /CH2CI2) and then by preparative TLC (sBIca, EtOAc/hexane 1 :1) yielding the title 



wo 2005/02I(M>3 



PCT/BE20<M/00(n24 



60 

compound as a yellow powder (85 mg, 57 %) which was c^iaracterised as follows : MS: m/z (%): 
491 im^Ht, 100); UV (MeOH, nm): 229, 296, 414 . 

Example. 69 : synthesis o f 2 ,5>64i1amino4-mor^^ ditivdro-chloride 

5 In a 10 L 4-neck flask equipped with a mechanical stinrer, a thennometer and a heating 

mantle was placed 2,6-diamino-4-chloropyrimldine (870.5 g; 6,0 mof) in water (3190 ml). To the 
stirred resultfng white suspension was added morphofine (1113 g; 12,8 moles) \n one portion. The 
temperature raised from 14 to 28''C and the mixture was heated until at 75*^0 a clear solution was 
obtained and refiuxed for 16 hours. After complete conversion of the starting material (controlled 
10 by HPLC analysis) the reaction mixture was cooled to room temperature and NaN02 (465 g, 674 
mole) was added in three portions. No heat efFed was observed but ttie product precipitated out 
of the iT^xture. During subsequent dropwise addition of acetic acid (600 9.0 motes) the mixture 

well mixaWe suspension. A temperature raise from IS to 28*'C was measured. After sttnring for 

15 2hours, HPLC analysts showed complete conversion. The rraxlure was then atiowed to cool down 
to room temperature and transferred to a 20L flask. To the acid (pH 4) purple slunry was added 
water (3500 mt) and then an aqueous NaOH solution (165 g in 825 mL) in order to neutralise to 
pH 7, The suspension was cooled down to 10-12^C in an roe-water bath and Na2S204 (4.68 kg, 
26.9 moles) was added in portions of about 500 g at 5 minutes intervals, A temperature raise to 

20 SO^'C was observed. The mixture was left stirring overnight at room temperature before being 
analysed (HPLC: 99,3% conversion). The suspension was filtered over filter cloth and the wet 
cake was washed with 2J7 L water leaving 1.5 kg of wet materisj which was slurried in 
Isopropanol (10,2 L) and to the suspension was added dropwise 36% HCI/H2O {1.16L) during 
which the temperature raised from 15 to 30*C. Subsequent heating of the slurry to 40X afforded 

25 an almost dear solution and crystaflisatlon started suddenly showing an exofhemi to SO^'C. The 
suspension was cooled dovw to room temperature before the si^ension was filtered over filter 
doth. The wet cake was again slurried in isopropanol (5.0 L), again filtered over fitter cloth and 
dried at 40^0 in vacuo (200 mbar) for several days. According to this procedure was obtained 1,2 
kg (yield 54.1%) of 2,5,6-triamino-4"morpholino-pyrimidine dihydrochlortde with a purity above 

30 99,9% and characterised as follows: UV (MeOH, nm): 225, 254, 

Example 70 - synthesis of 4-acetamldorfienvlalvoxalm ono)^ 

Se02 (34.18 0.308 mole) and 4-acetamidoacetophenone (49.62 g, 0,28 mole) were 
suspended in a mMure of dioxane (250 ml) and water (10 ml) and the solution was heated to 
lOO'^C for 16 hours. The hot solution was filtered on a paper filter and the filtrate was evaporated 
35 to dryness. The oily residue was then partitioned between CHCI3 (400 ml) and a saturated 
solution of sodium hydrogen-carbonate (200 mt). A precipitation occurs in the aqueous layer. The 
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organic i^ase was coUected and the aqueous layer was fi&ered over a flitted ^ass. The soUd (4- 
acetamldoglyoxaldehyde) was washed with water and kept for the next step. The aqueous layer 
was extracted several times with CHCb and all fractions were coliected and evaporated to 
dryness. The oiiy residue and the precipitate were put together and suspended in a mixture of 

5 water (240 ml) and MeOH (60 ml). Then acetonoxime (2046 g, 0,28 mole) was added and the pH 
was adjusted to a range of 3 - 4 with 1 N HCI, The solution was heated to 70 °C for 1 hour, then 
cooled to 0 "^C and the resulting crystals collected. After washing with cold water, then 
diethylether, drying in a vacuum dessicator over P:i05 afforded 33.6 g of the desired compound 
(yield 58%) as yeSowJsh ciystate with a purity of 95%, which were characterised as follows: MS: 

10 m/2 (%): 207 aft/H-Hf. 100); UV (MeOH, hm): 241.6, 278,3. 

Example 71 - svnthe^s of S-acetamldophenvlglvoxalmonoxime 

Se02 (36.62 g, 0.33 mole) and 3-acetamidoacetophenone (53,16 g, 0.30 mote) were 
suspended in a mixture of dioxane (250 ml) and water (10 ml) and the solution was heated to 

15 100X for 16 hours. The hot solution was filtered on a paper filter and the filtrate was evaporated 
to dryness. The oily residue was then suspended in a mi)dure of water (240 ml) and MeOH (60 
ml) and acetono)ame (21 ,93 g. 0.30 mol) was added and the pH was adjusted to a range of 3 - 4 
with 6 N HCl The solution was heated to 70 ^'C for 2 hours and after cooling, the brownish 
precipitate was fittered ami re-crystaillsed from toluene to afford 45.0 g of the desired compound 

20 (irield 72%) with a purity of 98%» which was characterised as follows: MS: m/z (%): 207 ([M+Hf » 
100), 229 {{M+Naf ,80); UV (MeOH, nm): 239.2, 

Examine 72 - svnth^is of 2'anwio-4-morpholino-6"(4-acetaniBde> pterldine 

2,4,5-triamino-6".morphotinopyrlmidine dlhydrocWoride (14.1 g, 50 mmde) was refluxed in 

25 MeOH (300 ml) and the compound of example 70 (11.33 g, 55 mmote) in MeOH (150 mt) was 
added. The mixture was refluxed for 3 hours and after cooling, the yellowish precipitate was 
fiitered, washed with water, methanol, ether and dried at 1 lO'^C for 3 hours to afford 15.7 g of the 
desired product (yield 86%) which, after re-crystallisation from DMF/H2O, was obtained with a 
purity of 97% and characterised as follows: MS: m/z (%): 366 (IM+Hf , 100), 753 (t2M+Naf ,15); 

30 UV (MeOH, nm): 213, 307. 408, 

Example 73 -svnthei^s of 2"aminQ-4-fnorphoPno-&-(3"acetanilide^ t^encfine 

Repeating the procedure of examine 72 but starting ffom the compound of example 71 » 
the fitle pteiidine derivative (16.1 g) was obtained with a yield of 88% and a puity of 97%, and 
35 characterised as follows; MS: mtz (%): 366 dM+Hf, 100), 753 (I2M+Nar ,80); UV (MeOH, rem): 
220, 294, 402. 
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Example 74 - svrrthesis of 2-amino^m &roholino-6-(4-amtnoPhenv}) rtertdine 

The caiide compouiKl of example 72 (20 mmole) was refluxed in a mixture of MeCW/HCI 
6N - 1/1 (400 ml) for 2 hours and cooied in an Ice bath. The remabitng S(A\6 was mtered and the 
pH was adjusted to 10 with HaOH (ION), The orange precipitate was filtered, washed with water, 
etbanoi, ether and dried in a vacuum desslcator over P2O5 to afford 4 J g (yiefd: 73%) of the 
desired compound as an orange solid with a purity of 98%, which was characterised as foiiows: 
MS: m/z {%): 324 100); UV (MeOH, nm): 216, 316, 422; NMR (200 MHz. m DMSO 

d6, ppm): 3.78 (br s, 4H); 4.33 {br s, 4H); 5,54 (br s, 2H); 6.63 (br s, 2H); 6.67 {d, 2H, J ^ 8,4 Hz); 
7.75 (d, 2H, J = 8,4 Hz); 9.15 {s, 1H), 

Example 75 swthesis of 2-an^no>4-morpholino>-6>f3-aminophenvl> rtertdine 

Repeating the procedure of example 74 but starting from the compound of example 73, 
iiw liiie p'Ltffiuiiit:; deitvciuvt^ (4.od 9; was ooiainea wim a yiera 01 f 47o ana a purity or yy.;54%, ana 
characterised as foUows: MS: mfz f/o): 324 ([M+Hr, 1 00); UV (MeOH, nm): 21 8. 292. 403. 

15 

Examples 76 to 82 - couplrnq readion between a 2-aminO"4-morphQlino-6-(4-anrtino-phenvl) 
pteridine and a carboxviic acjd chloride, sulfony! chloride or carbamoyl chloride 

The compound of example 74 (162 mg, 0.5 mmole) was suspended in dioxane (10 ml) 
and Iriethylamine was added (84 pi, 0,6 mmole). Then a suitable carboxylic acid chtoride or 
20 sulfonyl chloride or carbamoyl chloride (0,55 mmole) was added and the mixture was stirred at 
room temperature unfll completion of the reaction. After evaporation to dryness, the crude 
resulting product was purified by flash chfomalography on sBica gel using a gradient of MeOH (1- 
5%) In {achionmielhane. Yields varied from 50 to 80%, Using this procedure, the following 
pteridine derivatives were prepared: 
25 - 2-amino-4-morpholmO"6-(4-benzoylaminophenyl) pterldJne (examjrte 76), purtty 98,94%, 
characterised as foUows: MS: m/z (%): 428 m^Hi\ 100), 877 ([2M+Nal\ 40); UV (MeOH, 
nm): 313, 408; 

2"'amino-4-mo!pholino-6-(4-phenoxyacetyiaminophenyl) pteridine {example 77), purity 
97.18%, characterised as follows: MS: m/z (%): 458 (tM+H]\ 100); UV (MeOH, nm): 305, 
30 407; 

2-amjno-4-morpholino-6-{4'propiony!aminophenyl) pteridine (example 78), purity 98.86%, 
characterised as foiiows: MS: m/z (%); 380 {[M+Hf, 100), 781 (12M+Naf , 20); UV (MeOH, 
nm); 213, 307, 408; 

2-an^no-4-morpho»nO"6-(4-furoylaminophenyl) pteridine (example 79), purity 93.96%, 
35 characterised as fc^ows: MS: mfz {%): 418 (|M+H1^ IW)); UV (MeOH, nm): 213, 316, 408; 

2-amino-4"mofphoBno-6"{4-cyctohexanoylamlnophenyl) ptericfine (examine 80), purity 



5 
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96.91%, characteitsed as foBows: WIS: m/z (%); 434 (fWl+Hr, 100), 889 {pM+Naf , 10); UV 
(MeOH. nm): 308, 408; 

- 2-amino4-morphofino-6-[4-(4-chlorobenzoyI)aminophenyl] pterfdme (example 81), purity 
96,48%, characterised as follows: MS: m/z (%): 462 aW+Hfi 100); UV (MeOH, nm): 313.9, 

5 407; and 

2-aminO"4-morpholino-6"(4-benzyloxyacetytaminopheny!) pteridine (example 82), purity 
98.46%, characterised as follows: MS: m/z (%): 472 ([M+Hl\ 100), 942 ([2M+Hf , 5), 965 
aaMi-lslaf , 10); UV (MeOH, nm): 307, 407, 

10 Examples 63 to 97 - coupllno leactton between a 2-amino-4-morDholino-6-aminophenvl rtericfine 

md a carboxvlic acid chloride, sulfonvl chlortde or CBtbsmoyfi chloride 

Ttie compound of example 74 or example 75 (162 0.5 mmole) was suspended in 

pyridine (10 ml). Then a suitable carboxylic acid chloride or sulfonyl chloride or carbamoy! 

chloride (0,55 mmole) was added and the mixture was stirred at room temperature until 
15 completion of the reaction. After evaporation to dryness, the crude resulting product was purified 

by flash chromatography on silica gel using a gradient of MeOH (1-5%) in dichtoromethane. 

Yields varied from 20 to 80%. Using this procedure, the following pteridine derivatives were 

prepared: 

2-amino-4"morpho!ino-6"(4-isonjcoiino;^amlnophenyl) pteridine (example 83) was 
20 characterised as follows: MS: mte (%): 428 aWl^Hl*. 100), 879 (I2M+Nat, 5); UV (MeOH, 

nm): 213, 313, 407; purity 95,01%; 

- 2'amino-4"morpholino-6-(4-naphtojrtarrtnc^henyl) pteridine (example 84) was characterised 
as follows: MS: m/z (%): 478 (IM-f-Hf. 100), 977 a2M+Na]\ 5); UV (MeOH, nm): 213, 313, 
407; purity 95,01%; 

25 " 2-amino-4-morpholino-6 (4-methylsulfonylaminophenyi) pteridine (example 85) was 
characterised as follows: MS: m/z (%): 502 aWI-^-Hf , 100); UV (MeOH, nm): 301, 422; purity 
96.81%; 

- 2-amlno-'4-morphoIino-6-(4'ethylsucGinylaminophenyl) pteridine (example 86) was 
characterised as follows: MS: m/z (%): 452 ([M+Hj\ 100), 925 a2M"^Naf , 15); UV (MeOH, 

30 nm): 21 3, 308, 408; purity; 98.98%; 

- 2-amino-4-morpholino-'644-(4-methy!benzoate)amlnophenyl) pteridine (example 87) was 
chamcterised as follows: MS: mfz (%): 486 m^H]\ 100); UV (MeOH, nm): 236, 315, 407; 
purity 99.57%; 

- 2-amino-4-morpholino-e-(34)enzoylaminc^henyl) pteridine (example 88) was characterised 
35 as follows: MS: m/z (%): 428 aM+Hf , 100); UV (MeOH, nm): 216, 293, 402; pufSy: 96.46%; 

- 2-amlno-4-morphoano-6-(3-ben26nsu[fonylaminophenyl) pteridine (example 89) was 
characterised as follows: MS: m/z (%): 464 m^H]\ 100); UV (MeOH, nm): 216, 295, 402; 
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purKy: 97.49%; 

2-amlno-4-morpho|jno 6-(3-phenoxyacetylaminophenyl) pterfdtne (exampie 90) was 
characterised as follows: MS: m/z (%): 458 flM+Hj'^, 100); UV (MeOH, nm): 219, 294, 402; 
purity 98.96%; 

5 - 2-amfno-4-morphollno-6-(3-isonicotinoylaminophenyl) ptendine (example 91) was 
characterised aslollows: MS: mte {%): 429 {[M+Hf , 100); UV {MeOH, nm); 216, 294, 402; 
purity 93.92%; 

2-amino-4-morphdino-6-(3-cyclohexanoylaminophenyO pteridlne (example 92) was 
characterised as foltows: MS: mfe (%): 434 ttM+Hf, 100); UV (MeOH, nm): 222, 245, 294. 
10 402; purity 99.50%; 

2-amino-4-morphoBno-6-[3-(4-methylbenzoate)aminophenyl] ptendine (example 93) was 
characterised as follows: MS: m/z (%); 486 aM+Hl\ 100); UV (MeOH, nm): 218, 238, 294, 
402; purity 97.44%; 

2-amino-4-morpholino-6-(3-ethylsucciny!amlnophenyl) ptendine (example 94) was 
15 characterised as follows: MS: m/z: (%): 452 ([M+Hf* 100); UV (MeOH, nm): 222, 245, 294, 

402; purity 94.16%; 

2-anino-4-mor(Ac^-6-(3-ethytmalony!aminophenyl) ptendine (example 96) was 
characterised as follows: MS: mfe (%): 438 ([M+Hf , 100); UV (MeOH, nm): 220, 244, 294, 
402; purity 90,89%; 

20 - 2-amno-4"morphoiino-6-{3*bOTzy1oxyacetylamlnopheny^ ptendine (exampie 96) was 
characterised as follows: MS: m/z (%): 472 (IM+Hf, 100); UV (MeOH, nm): 216, 243, 294, 
402; fHJrtty 99 J0%; and 

2-amino-4-morpholina-6"(3-ethylsulfonylamfnophenyl)pleridme (exampie 97) was 
characterised as follows: MS: m/z (%): 4716 aM+Hf, 100); UV (MeOH, nm): 218. 295, 402; 
25 purity 92.54%. 

Examples 98 t o 101 - coupling reaction between 2-amino-4-moroholino-6"f3->aminophenYl) 

pteridine and various carboxvlic acids 

Ttie compound of example 75 (323 mg, 1 mmole), a carboxylic acid (1.1 mmole) and 
30 DIEA (2 mmole) were suspended in dry DMF (10 ml) and benzotriazoH-yloxy- 

tris(dimethylamim))phosphCHifum hexafluorophosphate) was added (1,1 nfroole). The mbdurB was 

stirred at room temperature until completion of the reaclion and then diluted with water. The 

aqueous layer was extracted vwtb chlon^fomi and the organic layer was evaporated to dryness. 

The crude resulting product was purmed on silica gel using a gradient of MeOH (1-5%) in 
35 dichloromethane. Yields varied from 20 to 50%. The foflovying compounds were made according 

to this procedure: 

2-aminO"4-morpholino-6-i;3"Boc-(L)-phenylalanine-aminophenyll pteridine (example 98) was 
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characterised as follows: MS: mfz (%): 1141 ({2M+Hr, 10), 571 ([M+H]\ 100), 515 ({M- 
tBu+Hf , 50), 471 (P-Boc^Hf. 10); UV (MeOH, nm): 213, 245, 294, 402; purity 9672%; 
2-amino-4-morpholino-643-Boc-(D)-phenyfalanme-aminoph6nyli pteridine (example 99) was 
characterised as follows: MS: m/z (%): 571 (P+Hf, 100), 515 ([M-tBu+Hf, 50). 471 
5 Boc+Hf , 10); UV (MeOH, nm): 21 3, 245, 294, 402; purity: 95.30%; 

2-amino-4-morpholino-6-[3-Boc*(L)4ryptophane"amjnophenylJ pteridine (example 100) was 
characterised as folows: MS: m/z (%): 610 ([M+H1\ 100), 554 ({M-ffiu-t-Hf, 60), 510 ([M- 
Boc^-Hl\ 10); UV (MeOH, nm); 220, 291, 402; purity 91J4%; and 

2-aminO"4-morphollno-6-[3-Boc-(D)~tryptophane-amlnophen^l pteridine (example 101) was 
10 characterised as follows: MS; mte (%): 610 100), 554 aM-tBu+Hf, 50), 510 ([M- 

Boc+Hf , 10); UV (MeOH. nm): 220, 291. 402; purity 84.25%. 



Example 102 - synthesis of 2"amino-4-morpholino-6>(4-hvdroxvphenvl) pteridine 

To a solution of 2,5,6"triamino-4-morphotjnO"pyrimidine dihydrochloride salt (5.05 g, 17,8 
15 mmole) in methanol (120 ml) was added 4™hydroxyphenyjglyoxafmonoxime (2.95 g, 17.8 mmole). 
The reaction mixture was refluxed for 3 hours and then cooled down to room temperature. The 
yellow precipitate was filtered off, washed with water yielding the title compound as a 
chromatographically pure yeJIow powder which was further characterised as follows: MS: m/z (%): 
671 (f2M+Nar, 5), 325 ttM-^Hf , 100); UV (MeOH, nm): 213. 302, 411, 

20 

Examples 103 to HI - s ynthesis of 2-amlno-4>-mQrDholino-6'f4"atk<»W"PhenvR Pteridines 

To a solution of the compound of example 102 (0,65 mmole, 210 mg) in DMF was added 
K2CO3 (0.78 mmole, 108 mg) and an appropriate alkyi halide (078 mmole). The reaction was 
stirred overnight at room temperature. The reaction was quenched with water and extracted with 
25 CH2CI2. The organic phase was evaporated in vacuo and the residue purified by flash 
chromatography (silica, gradient from 1:99 to 3:97 CH3OH/CH2CI2) yielding the title compound as 
a yeJIow powder in yields ranging from 15 to 55 %. The following compounds were made using 
this procedure: 

2-am(no-4-morpholino-6-(4-ethoxyphenyl) pteridine (example 103) was obtained from 
30 iodoethane and characterised as follows: MS: m/z (%): 727 a2M*Naf , 5). 353 (tM+Hf. 
100); UV (MeOH, nm): 211, 302, 410; 

2-amlno-4"morphofino-6-(4-benz^oxyphenyO pteridine (example 104) was obtained from 
benzyl brwnide and characterised as follows: MS: m/z (%): 727 (t2M+Nal\ 5), 353 aM+Hj\ 
100); UV (MeOH, nm): 245, 302. 410; 
35 • 2"antino-4*morf*!olino-6-(4-{phenethyloxy)-phenyl) pteridine (example 105) was obtained 
from phenylethyl bromrde and characterised as ftrflows: MS: m/z (%): 428 ([M+Hf , 100); UV 
(MeOH,nm): 245,303,410; 
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2"amino-4-morf:*olino-6"(4*phenoxy-butyronitrile) pter idine (example 1 06) was obtained from 
4-bromobutyronitrite and characterised as follows: MS: m/z (%): 391 (EIVI+H]\ 100); 
2-amino-4'morpbolino-6-(4-propoxy-phenyl) pteridine (example 107) was obtained from 
propyl iodide and characterised as follows: MS: m/z (%): 367 ([M+Hf, 100); 
5 - 2-amtnO'-4-'morpholino-6-(4-phenoxy-buiyric acid ethyl ester) pteridine (example 108) was 
obtained from ethyM-bromobutyrate and characterised as follows: MS: m/z (%): 439 
(fM+H]\ 100); 

2"amjno-4-morpholmo^-'(4-phenoxy-aceac acid ethyl ester) pteridine (example 109) was 
obtained from ethyl bromoacetate afK) oharaclefised as follows: MS: m/z (%): 843 (|;2M+HI^r 
10 100),411 (IWl+HlMOO; 

2-amlno-4-morpholinO"6"(4-(2-^methoxyethoxy)-phenyl) pteridine (example 1 10) was obtatoed 
from 2-bromoethyImethylether and characterised as follows: MS: m/z (%): 787 (l2M-*+f]*, 
25), 383 {[U+H]\ 100); and 

2-amjnO"4-morpholino-6"(4-butoxy-phenyt)-pteridlne (example 111) was obtained from 
15 bromobutane and characterised as follows: MS: m/z (%): 381 dM+Hr, 100). 



Examples 112 to 120 - synthesis of 2-amino-4"alkylamino-6-arvl-pteridines and 2-amlno-4* 
arylalkylamino-B-aryl-pteridines 

To a suspen^on of 2-acetylamino-4-(1,2,4-triazoly})*643,4-(dlmethoxyphenyl)]pteridine 
20 (0,5 mmole) In dioxane (5 tvi) was added the desired alkytemine or arylalKylamine (1 irnnoJe), The 
suspension was stinred at room temperature for 16 hours. The solvent was evaporated in vacuo 
yielding crude 2-acelyiamino»4"'alkylamlno-6-{3,4-(dnnef hoxy|:^enyl)I pteridine or 2'-acetylamino-4- 
ary!alkylamino-e43,4-(dlmethaxyphenyl)] pterkfine. Deprotection of the acetyl group was achieved 
by dissolving the crude residue In a mixture of CH30H / 20% K2CO3 in water (1:1), The solution 
25 was stirred at room temperature for 16 hours. Evaporation of the solvents in vacuo, followed by 
puriflcation of the residue by preparative TLC (silica, using a CH3OH/CH2CI2 mixture (5:95) as the 
eluent) afforded the desired compound as a yellow powder in yields ranging from 30 to 65 %» 
depending upon the starting alkylamine or arylalkylamine. 

The following compounds were synthesized according to this procedure and 
30 charactmized as foBows: 

2-arrtnO'4-(diethanolamino)"6-|t3,4-(dlmethoxyphenyl}]pteridi^ (example 112) synthesized 
from diethanolamine; MS: m/& (%): 387 ([M+Hf , 100); 

2-amina4-{bwzylanFHno)-6-p,4-(dimethoxyf*enyI)]pteridine (example 113) synBieslzed 
from benzylamlne; MS: m/z (%): 389 ([M+Hi\ 100); 
35 - 2-amino-4-(phenylethylamino)-6«[f3,4-(dimethoxyphenyl)]ptef1d}ne (example 114) synthe- 
sized from phenethytamine; MS: m/z(%): 403 (tM+Hl*, 100); 
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2-amlno-4-{4-methyl-piperidme>6"[{3,4"(dimethoxyphenyl)]ptendi^ (example 116) synthe- 
sized from 4-methyi-piperidine; MS: m/z (%): 381 QM+Hf , 100); 

2-amino-4-{2-thienyJmethy}amino)-64[3,4"{dimethoxyphenyl)lpteridine {example 116) synthe- 
sized from 2"thi^ytamine; m: m/z (%): 395 mm\ 100); 
5 - 2"arrtno-4-(1,2,3,64etrahydropyridino)-6-[t3,4-(dlmethoxyphenyl^ pteridlne (example 117) 
synthesized from 1,2,3,64etrahydropyridlne; MS: m/t (%): 365 {[M+Hr, 100); 
2-^no-4-thiomor|^oilne-6*[[3,4"(dimethoxy|^enyl)]pleridin^ (ex^pte 118) synthe^zed 
from thiomorphollne; MS: m/z (%): 385 ({M+Hf, 100); 

2-aTilno-4-((/?)-seG-butylamme)-6-[[3,4-{dlmethoxyphenyl)]ptei1dine (example 110) synthe- 
10 sized from {/?)-sec-bijtylamine; MS: m/z (%): 355 ([M+Hr, 100); and 

2*amino-4-((S)-sec-butylamine)-6-[[3,4-(dimethoxyphenyl)]pteridlne (example 120) synthe- 
sized from {S)-sec-butylamine; MS: m/z{%): 355 ([M+H]*, 100). 

Exampie 121 - mixed lymphocyte reaction assay 

15 Pteridlne derivatives were first dissolved (10mM) in dimethylsulfoxide {hereinafter referred as 
DMSO) and further diluted in culture medium before use for the fotlov^ng in vHro experiments. 
The Gomnr^rclally available cxdture medium consisted of RPMI-1640 -f 10% foetat calf serum 
(JFCS). Some pteridlne derivatives described in the previous examples (as indicated in table 3 
belov^ were tested in the following mixed lymphocyte reaction (MLR) assay. 

20 Per1(4ieral blood nfK)nonuclear cells (hereinafter referred as PBMC) were isolated from 

heparlnized peripheral blood by density gradient centrifugation over Lymphoprep (IMyoomed, 
Maorstua, Norway). Allogeneic PBMC or Eppslein-Barr Virus-transformed human B cells 
[commercially available under the trade name RPMI1788 (ATCC name CCL156)) which strongly 
express B7-1 and B7-2 antigens were used as stimulator cells after irradiation with 30 Gy. MLR 

25 was perfomied in triplicate wells. After 5 days incubation at 37*^0, 1 pCi f HHhymidine was added 
to each cup. After a further 16 hours incubation, cells were harvested and counted in a B-counter, 
Inhibition of proliferation by a compound (drug) described in some of the previous examples was 
ccHjnted using the formula: 

(cpm + drugs) - {cpm cult med) 

%inhH>ltion:= ^^00 

(cpm - drugs) - (OD cult med) 

30 wherein cpm is the thymidine count per minute. The MLR assay is regarded by those skilled in the 

art as an in vitro analogue of the transplant rejection since it ts based on the recognition of 

allogeneic major histocompatibility antigens on the stimulator leukocytes, by responding 

lymphocytes. 
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Tabie 3 below shows the IC50 values for various pteridrne derivatives of this invention in 
the MLR test. The IG50 value represents the lowest concentration of said pteridine derivative 
(expressed in pmoie/l) that resulted in a 50 % suppression of the MLR. 

5 TABLES 



Example n° 


MLR 


Example n° 


MLR 


Example n" 


MLR 


68 


0.8 


72 


8.6 


73 


6.4 


74 


1.1 


75 


4.1 


76 


2.1 


77 


2.5 


78 


6.5 


79 


7.8 


80 


4.1 


83 


3.9 


84 


4.0 


88 


4.9 


89 


0.8 


90 


10.0 


91 


10.0 


92 


2.9 


96 


4.1 


97 


3.3 


98 


3.9 


99 


4.1 


100 


0.9 


101 


0.6 


102 


4.3 


103 


3.7 


107 


6.8 


110 


5.4 


112 


6.0 


114 


6.0 


115 


0.8 


116 


4.1 


117 


0.9 


118 


0.4 


119 


0.5 


120 


0.2 







Example 122 - TNF-a assay 

Peripheral btood monontidear cells (herein refwed as PBMC), in response to stimulafion 
by lipopofysaccharide (hereinafter LPS), a granfv-negalive bacterid endotoxin, produce various 
10 ctemokines, in parBcuiar human ThF-a. inhibition of the acKv^ion of PBMC can therefore be 
measured by the level of suppression of the production of TNF-a by PBMC In response to 
stimulatbn by LPS. 

Such inhlbSion measurement was perfonned m follows: PBMC were isolated from 
heparinized peripheral blood by density gradient centrifugation over Lymphoprep (commercially 

15 available from Nycomed, Norway). LPS was then added to the PMBC suspension in complete 
medium (10^ cells /ml) at a final concentration of 1 pg/ml The pteridine derivative to be tested 
was added at different concentrations (0,1 pM^ 1 pM and 10 pM) and the cells were incubated at 
37°C for 72 hours In 5% CO2. The supernatants were colleotedf then TNF-a concentrations were 
measured with an anti-TNF-a antibody in a sandwich ELISA (Duo Set EUSA human TNFa, 

20 commerci^y avalable from R&D Systems. United Kingdom). The colorimetric reading of the 
ELISA was measured by a Multiskan RC jpiate reader (commercially available from 
ThemioLabsystems, Finland) at 450 nm (reference wavelength: 690 nm)^ Data analysis was 
peiformed with Ascent software 2,6, (also from ThermoLabsystems, Finlani^: a standard curve 
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(reoombinant human TNFa) was drawn and the amount (f^ml) of each sample on Ihe standafd 
curve was determined. 

The % suppression of human TNFa produGlion by the pteridine derivatives (rf ttte 
invenHon (drugs) was calculated using the fomiula : 

pg/m! in drugs - pg/ml in cult. med. 
% suppression — 

^ (pg/ml in cult med> LP S) - pg/ml cult med. 

Table 4 below shows the IC50 vrfues (expressed In pM) of ttie tested pteridBne dertvaflves in 
the TNF-a assay, 

TABLE 4 



Example n" 


TNF-a 


Example n' 


TNF-a 


Example n" 


TNF-^ 


72 


8.4 


74 


2.5 


77 


4.9 


83 


4.4 


88 


4.3 


89 


0.5 


91 


7.3 


92 


5.0 


94 


5.5 


96 


7.7 


97 


10.0 


98 




102 


2.1 


103 


10.0 


107 


10.0 


108 


0.9 


109 


0.6 


110 


7.2 


112 


3.4 


113 


6.5 


114 


7.1 


115 


0.3 


116 


7.2 


117 


0.5 


118 


0.5 


119 


0.2 


120 


0.3 



15 



20 
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CLAIMS 

1 . A pleridine derivative having the general formula: 

wh^in X represents an oxygen atom or a group with the fomiula S{0)^ wherein m is ^ Integer 
5 from 0 to 2, or a group with the fomiula NZ aid wh^eln: 

- Ri is a group selected from the group consisting of Ci_7 aikjrt, C2-r alkenyl, C2-7 alkynj^, C3. 
10 cydoalkyl, cycloalkenyl, aryl, alkj^aryl, arylalkyi, heterocyclic, heterocyclic- 
substituted alkyi and alkyhsul)s8tuted heterocyclic, each of said groups being optionally 
substituted with one or more substituenls independently selected from the group 

10 consisting of halogen, Cm atkyi, Ci^ alkoxy, C^7 alkenyl, C2-7 alkynyl, halo C^ afkyi, 

cycloalkoxy, aryloxy, arylaikyloxy, oxyheterocycltc, heterocyclic-substituted alkyioxy, thio 
Ci„7 alkyI, thio C3.10 cydoalkyl, thioaryl, thioheterocyclic, arylaikylthlo, heterocyclic- 
substituted afkylthio, formyl, hydroxyl, sulfhydryl, nitro, hydroxylamino, mercaptoamino, 
cyano, carboxyEic add or esters or thloesters or anmdes or thioamides or halides or 

15 anhydrides thereof, thIocarboxySc add or esters or thloesters or ^Ides or thioamides or 

halides or anhydrides thereof, carbamoyl, thiocait)amoyl, ureido, thio-ureido, amino, 
aikyian^no, cycloalkylamino, alkenylamino, cydoalkenyl-amino, alhynylamino, arylamino, 
arylalkylamino, hydroxyaikylamino, mercaptoalkylamino, heterocyclic amino, hydrazine, 
alkylhydrazino and phenyl-hydrazino; or is a carboxyalkyi, carboxyafyl, thiocarbo>qfaryl 

20 or thiocarboxyalkyi group; 

" Z is a group independently defined as Ri or Z is hydrogen or the group NZ together with 
Ri is either hydroxylamino or an optionally substituted heterocyclic group containing at 
least one nitrogen atom; 

- R2 is selected from the group consisting of amino; aoylamino; thioacylamino; carbamoyl; 
25 thiocarbamoyi, ureido; thio-ureido, sulfonamtdo; hydroxylamino; alkoxyamino; 

thioalkyl^no; mercaptoamino, hydrazine; aB^ylhydrazIno; phenylhydrazbio; optionally 
substituted heterocydic racflteals; C37 alkj^mino; arylamino; arytelkylamino; 
cydoalkylamhio; alkenylarrwno: cydoalkenylamino; heterocydte mrtno; 
hydroxyaikylamino; mercaptoalkj^amlno; alkoxy; C3.10 cqfcloalkoxy; thk) C1.7 alkyI; 
30 arylsidfoxide; aiylsulfone; heterocydic sulfoxide; heterocydic sulfone; tWo 03,10 cydoalkyl; 

aryloxy; arylthio; arylalkjrfoxy; arylaBcylthlo; ox^eterocydic and thioheterocyctic radicals; 

- R4 is an atom or a group selected from the group consisting of hydrogen; halogen; C1.7 
alkyI; C2.7 atkenyf; C2.7 alkynyl; halo Ci,7 alkyi; carboxy Ci-7 alkyI; carboxyaryi; Ci„7 alkoxy; 

cydoalkoxy; aryloxy; arylaikyloxy; oxyheterocydic; heterocydic-subsfituted alkyioxy; 



PCT/BE2004/OOOI24 



71 

thio Cv7 alkyt; thio C3.^a cycioalkyi; tWoaryl; thioheterocyclic; ari4a1kyrth*so; heteroGycilo 
substituted alkytthio; hydroxylamtno; mercapto-amino; acylamino; tWo-acylamino; 
alkoxyamino; thioalkylamino; acetal; thio-acetaf; carboxylic acid; carboxylic acid esters, 
thioesters, halides, anhydrides, amides and thioamides; thiocarboxylic acid; thiocarboxylic 
acid esters, tWoesters, halides, anhydrides, amides and thioamides; hydroxyl; sulfhydryl; 
nitro; oyano; carbamoyl; thiocarbamoyf, ureldo; thio-ureido; alkylamino; cydoaikyl-amino; 
alk^ylamino; cycloalkenylamino; alkynylamino; arylamlno; ar^alkylamlno; 
hydroxyalkylawTrino; mercaFAoalkylamino; heterocycBc amino; heterocydicrsubstituled 
alkylamino; oxBnino; alkyloximino; hydradno; ^kylhydrazino; phenylhydrazino; cystelnyt 
adkl» esteis, thioesters, halMes, anhydrides, amWes and thioamides thereof; phenyl 
substituted with one or more substituents Independently selected from the group 
consisting of C^j alkyl» C2.7 alkenyl» C2-7 alkynyl, halo Ci.? alkyi, nitro, hydroxyl, sulfhydryl, 
amino, C3.10 cycloalkoxy, aryloxy, arylalkyioxy, oxyheterocyclic, heterocyciic-substituted 
alkyloxy, thio Ci 7 alkyU thio C3.10 cycioalkyi, thioaryl, thioheterocyclic, arylalkylthio, 
heterocycBc-substituted alkyithio, formyl, carbamoyl, thiocarbamoyl, ureido, thio-ureldo, 
sulfonamido, hydroxytamino, alkoxyamino, mercaptoamino, thioalkyl-ammo, aoylamino, 
thioacylamino, oyano, carboxylic acid or esters or thioeslers or halkJes or anhydrides or 
amides thereof, thiocarboxylic acid <^ esters w thioesters or halWes or anhydrides or 
amides thereof, alkylarrtino, cycloaikylanwio. alkenylamino. cyclo^kenylamlno, alkynyl- 
amino, arylamino, arylalkylamlno. hydroxyalkylamfno, mercaptoalkylamlno, heterocyclic 
amino, hydrazino, alkylhydrazino and phenylhydrazino; aryi groups other than phenyl, the 
said aryl groups being optionally su&slituted with one or more substituents independently 
selected from the group consisting of halogen, Cu Bikyl C1-7 alkoxy, alkenyl, C2-7 
alkynyl, halo Ci_7 alkyI, nitro, hydroxyl, sulfhydryl, amino, C3.10 cycloaikoxy, aryloxy, 
arylalkyloxy, oxybeterocycllc, heterocydic-substUuted alkyloxy, thio Ci_7 alkyI, thio 
cycioalkyi, thioaryl, thioheterocyolic, arylafkyithio, heterocyclic-substituted alkylthlo. 
fonnyl, carbamoyl, thiocarbamoyl, ureldo, thio-ureido, sulfonamido, hydroxy lamino, 
alkoxyamino, mercaptoamino, thioalkyl-amino, acylamino, thioaoy lamino, cyano, 
carboxylic acid or esters or thioesters or halides or anhydrides or amides thereof, 
thiocarboxylic acid or esters or thioesters or haildes or anhydrides or amides thereof, 
alkylamino, cycloalkylanwno, alkenylamino, cycloalkenylamino, alkynyl-amino, arylamino, 
arylalkylamino, hydroxy^kylamino, mercaptoalkylamino. heterocyclic amino, hydrazino, 
^kylhydrazino and f^enylhydrazino; optiw^By substituted heterocydic radicais selected 
from the group consisting of oxabicydoheptyl, azabenzlrrAiazolyl, azacycioheptyi, 
azacyclooctyl, azacydononyl, azablcydononyl, tetrahydrofuryl, tetrahydro-pyranyl, 
tetrahydropyronyl, tetrahydroquinolernyl, tetrahydro-thienyl and dioxide thereof, 
dihydrothienyl dioxide, dtoxindolyl, dioxinyl, dioxenyl, dioxazinyl, thioxanyl, thioxolyl, thio- 
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urazolyl, thtotriazofyl, thiopyranyl, thiopyrony!, coumariny), quinoleiny!, oxyquinoleinyl, 
qumuclidinyl, xanthi-ny^ dihydropyranyl, benzodihydrofury}, benzotlilopyronyl, benzothio- 
pyranyl, benzoxazinyl, benzoxazoJyl, benzodioxolyl, benzodloxanyl, benzothiadiazolyl, 
benzotriazlnyl, benzothlazolyl, benzoxazolyl, phenothioxinyl, phenothiazolyl, 
5 f^enothienyf, phenopyranyl, phenoxazolyl, pyrldfnyl, dihydropyridinyl, tetrahydropyridinyl, 

piperidln^, thiomorphollnyl, pyrazlnyl, pyrMdinyt, pyildazln^, triadnyl, tetrazlnyl, triazolyl, 
benzotriazofyl, tetrazoiyi, imidazoly!, pyrazoiyi, thiazolyl, thiadlazol^, isothiazolyl, oxazolyl» 
oxadiazolyl/PFfolyl, furyl, dihydroftjiyl, furoy!, hydantomyl. dioxolanyl, dioxoIyl» dShianyl, 
dfailenyl, dithllnyi, frrtenyl, indolyl, mdazolyt, benzofuryl, quinolyl, quInazoIU^yl, 

10 quinoxalinyl, carbazofyi, phenoxazinyl, phenothiazJnyr, xanthenyl, purinyl, benzothienyl, 

naphtothlenyl, thianthrenyl, pyranyl, pyrony!, benzopyronyl, isobenzo^uranyl, chromenyl, 
phenoxathiinyl, indoBzlnyl, quinoliziny!, isoquinofyl, phthalazinyt, naphthiridlnyf, cinnoBnyl, 
pteridlnyl, carbolinyl, acridinyl, perimidinyl, phenanthroliny!, phenazinyl, phenothiazinyi, 
imidazoiioyl. Imldazolidinyl, benzimidazofyl, pyrazolmyl, pyrazolidinyl, pyrrolinyl, 

15 pynroljdiny!, piperazmyl, uridinyi, thymldinyUytidinyl, azirinyl, aziridinyl, diazirinyl, 

diazjiidinyl, oxiranyi, oxaziridinyl, dioxiranyl, thiiranyl, azetyl, dihydroazetyt, azefidinyl, 
oxetyl, oxetanjrf, thletyl, thletanyf, diazabicyclo-oclyl, diaz^yl, diaziridinonyi, 
diaziridinethionyl, chromanyl, chromanonyl, thiochromanyl, thioohromanonyl, 
thiochromenyl, benzofuranyt, benziso-thiazolyl. benzocarbazolsl, benzochromon)rf, 

20 benzisoalloxazinyl, bwzocoumarinyl, Ihiocoumarinyl, phenometoxazinyt, 

phenoparoxazinyl, phentriazinyl, thiodiazinyl, thiodiazdyl, indox^, thioindoxirt, 
b^zodiazinyl, phtalid^, phtaiimidinyl, phtalazonyl, alloxazinyl, xanthionyl, isatyi, 
isopyrazoiyi, isopyrazolonyl, urazolyl, urazinyl, ureSnyl, uretidiny!, succinyl, succinimido, 
benzylsuitimyl and benzylsultamyl; aromatic or heterocyclic substituents substituted with 

25 an aiiphattc spacer between the pteridfne ring and the aromatic or heterocydic 

substituent, whereby said aliphatic spacer is a branched or straight, saturated or 
unsaturated aliphatic chain of 1 to 4 carbon atoms which may contain one or more 
functions, atoms or nadicals independently selected from the group consisting of cartony! 
(0X0), thiocarbonyl, alcohol (hydrox)^, thid, ether, thto-ether, acetal, thio-aoetal, ami^o, 

30 imino, oxHTriflo, alkyloximino, amino-acid, cyano, acylamino, tWoaoylamlno. carbamoyl, 

thiocarbamoyi, ureido, thio-ureido, carboxylic actd or ester or Uiioester or halide or 
anhydride or amide, thiooarboxi^io acid or ester or thioester or halide or anhydride or 
anrride, nitro, thio C1.7 alM, thio C3.10 cydoaBcyl, hydroxylamlno, mercaptoartfno, 
alkyJamino, cycloalkylamino, alkenylamlno, cycloalkenyiamlno, alkynylamino, arylamino, 

35 arylalkyiamino, hydroxy alkylamino, mercaptoalkylamino, heterocyclic amino, hydrazine, 

atkyihydrazino, phenylhydrazino, sulfonyl, sulfinyl, suifonamido and halogen; branched or 
straight, saturated or unsaturated aliphatic chains of 1 to 7 carbon atoms optionaHy 
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containing one or more functions, atoms or radjcals independently selected from the 
group consisting of carbonyl (oxo), thiocarbonyl, alcohol {hydroxy!), thiol, ether, thio-ether, 
acetal, thio-acetal. amino, Imino, oximino, afkyloxlmino, aminoacid, cyano, acylamino; 
thioacylamino; carbamoyl, thlocarbamoyl, ureido, thio-ureldo, carboxyiic acid ester or 
halide or anhydride or amide, thiocarboxylic acid or ester or thioester or halide or 
anhychlde or a^ide, nitro, tWo C1.7 sikjft, thio C3-10 cydoalkyl, hydroxylamino, 
mercaptoamino, alkylamino, cycloalkylammo, a(kenyi-amino, cydoalkenylamino, 
aikynyi^mo, arylamino, arytalkyiamino, hydroxyaikylamlno^ mercapto^kylamnio, 
heferocydic amino, hydrazino, afkylhydrazino, phanylhydra^no, suifonyl, sulfinyl, 
suifonamklo and halc^en; and 

R3 is an atom or a group selected from the group consisting of fluoro, bromo, iodo, C2.7 
alkyi; C2.7 alkenyl; C2-7 alkynyl; halo C1.7 alkyi; C^? alkoxy; C3-10 cycloalkoxy; aryloxy; 
arylalkyloxy; oxyheterocyclic; heterocyclic-substltuted alkyloxy; thio C2.7 alkyt; thio C3.10 
cyoloalkyi; thioaryl; thioheterocyclic; arySalkylthio; heterocyclic-substituted alkylthio; 
hydroxylamino; alkoxyamino; thioalkylamino; mercaptoamino; acylamino; thio-acylamino; 
thio-acetal; carboxyiic acid; carboxyiic acid esters, thioesters, amides, halides» anhydrides 
and thioamtdes; thiocart>oxyltc acid; thiocarboxylic acid esters, thioesters, amides, 
balides, anhydrides and thioamtdes; hydroxy!; sulfhydryl; nitro; carbamoyl; tWocarbamoirf; 
ureido; thio*urddo; amino; alKyiamino; cycioaikylamtno; alkenylamino; cydloalkenylamino; 
alkynylanftfno; arylandno; arylalkyl^no; hydroxyalkyl-amino; mercaptoalkylanr>lno; 
heterocydic anrtino; heterocydic-substttuted alkylamino; oximino; alkyloximino; hydrazine; 
aiki^hydrazim); ph^yl-hydrazino; cystelnyl add, esters, thioesters, amides and 
thioamides thereof; aryl optionaly substituted with one or more substituents 
independently selected from the group consisting of halogen, Ci_7 alkyi, Ci_7 alkoxy, w- 
cyano Ci.y alkoxy, C1.7 aikoxy-Ci_7 alkoxy, catrboxylic acid ester C1.7 aikoxy, C2.7 alkenyl, 
C2.7 alkynyl, haio Gi.7 alky}, nitro, hydroxy!, suli^iydryl, amino, C3.10 cycloalkoxy, aryloxy, 
arylalkyloxy, oxyheterocyclic, heterocyclic-substituted alkyloxy, thio 0^.7 alkyi, thio Oz-ao 
cycloalkyi, thioaryl, thioheterocyclic, aryialkylthio, heterocyclic-substituted alkylthio, 
fomfiyl, carbamoyl, thiocarbamoyi, ureido, ihio-ureido, sulfonamide, hydroxylamino, 
mercapto-amino, aflkoxyamino, thioalkylamino, acylamino, thio-^acylamino, cyano, 
carboxyiic acid or esters or thioesters or haljdes or anhydrWes or amides thereof, 
ttiiocarboxyiro add or esters or thioesters or halides or anhydrides or amides thereof, 
alk^anrsno, cydodkylamino, alkenylamino, cydo^kenylamino, alkynylwiino, arylamino, 
ar^alkylamino, hydroxy^alkyl^lno, meroaptoalkylamino, het^cydic amino, hydrazino, 
alkythydrazino and phenythydrazino; optionally substituted heterocyclic radicals; aromatic 
or heterocyclic substituents substituted with an aliphatic spacer between the pteridine ring 
and the aromatic or heterocydic sid)Stituent, whereby said aliphatic spacer is a branched 
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or straight, saturated or unsaturated aliphatic chain of 1 to 4 carbon atoms which may 
contain one or more functions, atoms or radicals independently selected from the group 
consisting of carbonyl (oxo), thiocarbonyl, alcohol (hydro>q^l), thiol, ether, thio-ether, 
acetal, Ihio-acetal, ammo, imino, o)dmino, alkyloximino, amlno»acid, cyano, carboxylic 

5 acid or ester or thioester or amide, nitro, thio alkyi, thio 03,10 cycloalkyi, alkylamlno, 

cycloalkylanr^no, alkenj^amino, cycloalkenylamino, alkynylamino, aryl^ino, 
aryialkylamlno, hydroxy-alkylamino, mercaptoalkylantino, het^cydte amhio, hydrazine, 
alkyl-hydrazlno, phenylhydrazino, swlfonyl, sulfonamido and halogen; branched or 
straight, saturated or unsaturated atfphatic chains of 2 to 7 carbon atoms optionally 

10 containing erne or more functicms, atoms or radicals independently s^cted from the 

group consisting of thiocarbonyl, alcohol (hydroxyl), thid, ether, thio ether, thio-^acetal, 
amino, imlno, oximlno, alkyioximino, amino-acid, cyano, acylamtno, thioacylamino, 
carbamoyl, thlocarbamoyl, ureido, thio-ureido, carboxylic acid or ester or thioester or 
hallde or anhydride or amide, thio carboxylic acid or ester or thioester or halide or 

15 anhydride or amide, nitro, thio alkyi, thio C3.10 cycloalkyi, hydroxylamino, 

mercaptoamino, alkylamlno, cycloalkylamino, alkenylamino, cycloaikenylamfno, 
alkynylamino, aryl-amino, aryialkylamlno, hydroxy-alkylantfno, mercaptoalkj^lamino, 
heterocyclic amino, hydrazine, alkylhydrazino, phenylhydradno, sulfonyl, sulfinyl, 
sulfonamido and halogen; or IRs together witii R4 and the carbon atonis to which they are 

20 attached fom a homocyclic or heterocyclic racBcal; 

and/or a pharmaceutically acceptaWe addition salt thereof OTd/w a stereoisomer thereof and/or a 
mono- or a dl-W-oxIde thereof and/or a soh^ate thereof and/or a dihydro- or tetrahydropteridine 
denvafive thereof. 

25 2. A pteridine derivative according to claim 1, wherein Ri is selected from the group consisting of 
methyl, ethyl, Isopropyl and pentyL 

3. A pteridine derivative according to claim 1 or o\mr\ 2, vrtierein R3 is 3-thienyl, 24hienyi or a 
phenyl group with one or more substituents. 

30 

4. A pteridine derivative according to dalm 1 or cialm 2, wherein R3 is a phenyl group wHh one or 
more subsfituents each independently selected frwn the group consisting of fluoro, methoxy, 
ethoxy, trifluoromethyl, d&TiethylamIno, chioro, cyano, methyl, ethyl, carboxymelhyl, methyfthio, 
dknethylcarboxamido, diethylcarboxmnido and methyloarboxylate. 

35 

5. A pteridine derivative according to claim 1 or claim 2, wherein: 

- XlsNZ, 



wo 2(H)5/021003 



PCT/BE2(K)4/0m>124 



75 

- Z is selected from the group consisting of hydrogen, methyl, ethyl, rt-propy! and benzyl, 
and 

- Hi Is selected from the group consisting of methyl, ethyl, n-propyl and benzyl 

5 6. A pteridine derivative according to claim 1 , wherein X is HZ and wherein the group NZ together 
with Ri is selected from the group consisting of hydroxylamino, morpholinyl, piperidinyl, 
piperazinyt, 1 ,2,44ria2olyl and NnnethylpiperaztnyL 

7. A pteridine derivative accswding to claim 1 , being sheeted from the group conststing oft 
10 " 2-amlno^-ethoxy-6-<4-m^oxyphenyl)-pteiidtne 
" 2-^mlnO'4-ethoxy«6-(2-meUioxyphen^)-ptefidine 
" 2"amino-4-ethoxy-^-{3-melhoxyphenyl)-pteridine 

- 2-amino-4-ethoxy"6-(3,4"difluorophenyl)-pteiidine 

- 2-amino-4''ethoxy-6-<4-dimethylamlnophenyl)-ptefidine 
15 - 2-amino-4-ethoxy-6-(4''trif1uoromethyiphenyl)-pteridine 

- 2"amino-4"ethoxy"-6-(2-thieny!)-pteridlne 
* 2''amino-4-ethoxy'"6-(34htenyi)-pteridine 

- 2"amino-4"ethoxy-6-(S,4~dichlorophenyl>ptei1dine . 

- 2"ammo-4-ethoxy"frK4"CyanophenyI)-fAeridine 
20 - 2-arrano«4-ethoxy-6-(4-ethoxyphenyl)-pterfcline 

" 2-amina-4-ethoxy-6-(4-fluoro|Aenyl)-pteridine 
2-aminO'4'ethoxy-6-{4-ethylphenyl}-pleridine 

- 2-amino-4"ethQxy'"6-(4-acetylphenyl)-pleridine 

- 2-amino-4-'ethQxy'"6-(3~fluoro-4-methylphenyl)-pteridine 
25 - 2-amino-4-ethoxy"a-(4'-thiomethylphenyl)"Pteridine 

- 2-aminO"4-ethoxy-6-{4"N,N-dimethylbenzamido)-pterjdine 

^ 2-amino'^4HSopropoxy-6-(3-methyl-4-methoxyphenyl)-pteridine 

- 2-amino-4-lsopropoxy-6-(3,4-d!methytphenyl)-pteridine 

- 2-ammD-4"isopropoxy-6-(3-ch!oro-44rifluoromelhylphenyl)*ptendine 
30 - 2-amino4HSopropoxy-6-(3-chlorc*4"fiuorophenyl)-pteridine 

- 2"amlno-4-isopropoxy-6"(4-N.N"diethylbenzamWo)-pteridine 

- 2-aminO"4-isopropoxy-6-(4-triflu<MY)methylphenyl)-pt^dine 
" 2"afrtno-4-feO|:H'opoxy-6-(3,4"difluorophenyl)-r*eridine 

- 2-amino-4-isofMropoxy-6-{4-methoxyphenyI)-pteridine 
35 - 2-amino-4-l5opropoxy-6-(4"ethoxy|:rtienyl)-pteridine 

" 2-amino-4-isopropoxy-6-(4-N,N"djmethyibenzamido)-ptericfine 

- 2"amino-4^sopropoxy-6-(3"thieny!)'■pteridine 
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- 2-afnino-4-}sopropoxy-6-(4-cyanophenyl)-pt8ricline 

- 2-amino-4-isopropoxy-6-{4-benzoic actd methyl ester)"pteridine 

- 2-afnino-4-isopropoxy-6-(4-acetylphenyl)-pteridline 

- 2'-amjnO'«4'"isopropoxy-6-(3,4"dimethoxyphenyl)"pteridine 
5 - 2-amino-4-ethylthio-6-(3,4-dimethoxyphenyl)-pleridine, 

- 2-amfn(h4"lsopropyIthiO"6-(3,4-dimelhoxyphenyl)-pteridine, 
" 2-amtno-4-pentoxy-6-styrirtf<eridine, 

" 2-^ambio-4-n-pentoxy-6"(1 ,2-cBbromo-2-phenyIethyl)-pleridine, 

- 2-anf»nO'4-mea!oxy-6-^yfyl"'7-methoxypt©ridine, 
10 ^ 2»4-diamino-6-pheftyI"7"methylfrterldine, 

- 2-amlno-4-dtm^hylamlno-6'"|:*ienylpterid[ne, 

- 2-amino-4-dimethylamino-6-(44olyI)pteridine, 

- 2-amino-4-dimethylamino-6-(4-methoxyphenyl)pteridine, 

- 2"amlno-4"dlethylamino-6-pheny!pteiidine, 

1 5 - 2-amino-'4-dJethylami no-6-(4-ch!orophenyl)pteridine , 

- 2-amino-4-diethylammo-6-(4-rnethoxyphenyl)pteridme, 

- 2-amino-4~drethyIarnino-e~(3,4"dimethoxyphenyJ)pteridine, 
2"^im)-4''dibenzylamlnD''6-phenyl pteridine, 

- 2''aminO'^dibenzylamlnc>-6"(4-chlorophenyl)|*eridine, 
20 - 2"amlno-4-dibenzylaminO"6-{4-methcxyph8ny!)pteridm 

- 2-amlno-4-dibefizylamino^6-(3,4-dimethoxyphenyOpterfdine. 

- 2«amlno-4«dlpropylamino-6-phenylpt^dine, 

- 2-ammO"4-dipropylamino-6-(4-chlorophenyl)pt6ridinie, 

- 2-amino-4"dipropylaminO"6-(4"methoxyphenyl)pleridine, 
25 - 2-amino-4-dipropylaminO'6-(3,4-dimethoxyphenyl)pteridinei 

- 2-amjno-4"morphoIino-6-phenyIpteridine, 

- 2-ammo-4-niorphofino-6-(4-chtoropheny!)pteridine, 

- 2-aminO"4-morphoiino-6-(4-methoxyplienyl)pteridine, 

- 2-amino4-morpholino-6-(3,4-dlmethoxyphenyl)pteridine, 
30 " 2-amino-4-pipe!idliK>-6-phenylpteridine, 

- 2-amino-4-|Mpeiidino-6-{4-chlorophenyl) pteridine, 

- 2-amino-4-f^peridino-€-(4Hifiettioxyphei>yOptei1dine, 

- 2-amino-4-|Mperidino'^-(3.4-dimethaxyphenyl)pteridlne, 

- 2-amino-4*N-inethytpipera;dno-6-phen]^pteridine, 

35 - 2-ammo«4-N-m0thytpiperaz1no-6-(4-chforophenyl)pteridina, 

- 2-amino-4-N-methylpiperazino-6-(4-methcxypheny!)pteridine, 

- 2-amlno-4-methy!piperazino-6-(3,4-dimetnoxyphenyl)pieiidine, 
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- 2"amino-4-pyrfoliclino-6-{4"methoxyphenyl)pteridine. 

- 2-amino-4-piperazinO"'6"phenylpteiidine, 

- 2-am'mo-4-piperazino-6K4-chlorophenyl)pleridme. 

- 2-ainino-4-piperazino-6-(4"methoxyphenyl)pteridine, 

5 - 2-amino-4-pipera2inO"6-(3,4-dimelhoxyphenyl)ptericline, 

- 2-amim)-4-d!benzylamino-6-(3,4,54rimelhoxyphen)4)pt€ridine, 

- 2"anBno-4-morpholino-6"{3.4,5-trlmethoxyphenyOpteridine, 

- 2-amino-4"(3-adamantirfafrano)'«"{3.4,54rimemoxyphenyOpteMne, 

- 2-«mlnO"4-(3-adamarilyIamino)-6"naphtylpteiidine, 

10 - 2"^rK>-4-{4-adamartylamino)-6-(3,4,Mrimethoxyt*en:^)pleri(^ 

- 2-ammo-4-{4"adamarilylamino)-6-na|*tytptendine, 

- 2"amino«4-morpholino-6-(3,4-fofmyndene-3,4-dihydroxypheny[)pten^ 

- 2-aminO"4-dimethylamtno-6-(3,4-forTnyndene-3,4-dihydroxyphenyl)pt^ 
" 2-amino-4-pyrrotidino-6-(3,4"dlmethoxyphenyl)pteridine, 

15 - 2-aminO"4-dimethylaminO'6'-(3,4-dimethoxyphenyl)pteridine, 

- 2-aminO'-4-dimethylamino-6-methylpteridine, 
^ 2-amino-4-elhoxy-6"phenylpteridifie, 

- 2-am}no-4-propyiamino^-phenylpteridine, 

- 2'-amino-4-jM-opytamino-6-{3,4"dimethoxyphenyl)pteridi 
20 - 2-acetamklO"4-hydroxy-6-(3,4-dlrn^hoxyphenyl)pleridine, 

" 2-aoelamido4^sopropoxy"6-(3,4-dimettioxyphenyl)pteridlne, 

- 2-amino-4"ethoxy-6-(3»4-dimethoxyphwtyl)pteiidine, 

^ 2-amino-4-diethanoIamino-6-(3,4-dimelhoxyphenyl)ptercdine, 
^ 2-amino-4-benzylamino-6-(3,4-dtmelhoxyphenyl)pteriEline, 
25 - 2-amino-4-phenylethylamino-6-(3,4-'dlmethDxyprienyl)pteridine, 

- 2"amino-4"(4-methylpiperidino)-6-(3,4-dimethoxyphenyl)pteridine, 

- 2-amlno-4-(24hienylmethylaminoV6-(3,4-dlmethoxyphenyl)pteridine, 

« 2-^amjno-4"(1.2,3,64etrahydropyridino)-6-(3,4-dimethoxyphenyl)pteridi^ 

- 2-amjno-4-thiomoipho!ino-6-(3,4-dimethoxyphenyl)pteridlne, 

30 " 2"aminO"4-lfR>sec>-butylamirK)HK3,4-dlmetl^^ and 

- 2-amlno-4-p>seo-butylammo]-6-<3,4^lmethoxyphenyOpleri* 

8, A phamiaceulic^ composition comprising as an active p«incipie at least one pteridlne derivative 
having the general fomirfa: 
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wherein X represents an oxygen atom or a group wtth the formtda S(0)m wherein m is an integer 
fifom 0 to 2. or a group with the foniiUa NZ and wherein: 

" Ri is a group selected from the group conastlng of Ci«7 alkyi, alj^enyl, 02,7 alkynyl, C3. 
5 10 cycloalkyi, C3-10 cycloalkenyl, aryl, alkylaryl, arylalkyi, heterocycic, het^ocydfc- 

substituted alkyi and alkyl-substituted heterocyclic, eac^ of said groups being opHonally 

substituted with one or more substituents independently selected from the j^oup 

consisting of halogen, Ct^ alkyi, alkoxy, C2-7 alkenyl» C2-7 alkynyl, ha(o Ci_^ aikyi, C3.10 

cycloalkoxy, arytoxy, arylaikyloxy, oxy heterocyclic, hetefocycliosubstituted alkyloxy, thio 
10 alkyi, thio 03.^0 cycloalkyi, thtoaryl, thioheterocyciic, arylalkylthio, heterocyclic- 

suDstrtuted alkylthio, fonnnyl» hydroxy!, sulfttydryl, nitro, hydroxylamino, mercaptoamino, 

cyano, carboxytic acid or esters or thioesters or amides or thioamides or halides or 

anhydrides thereof, thiocarboxyiic ackl or esters or ttiioesters or amkies or thloan^des or 

halides or anhydrides thereof, carbamoyl, thiocarbanoyi, ureldo, thio-urekJo, amino, 
15 aikylamino, cycloaikylamino, alkenylamino, cydoalkenylamino, alkynylamino, arylamhio, 

arylalkylamino, hydroxyalkylamino, mercaptoalkylanwno. heterocyclic amino, hydrazino, 

alkylhydrazino and phenylhydrazino; or Ri is a carboxyalkyi, carboxyan^, itriocarboxyaryl 

or thiocarboxyaikyi group; 
- Z is a group independently defined as Ri or Z is hydrogen or the group NZ together with 
20 Ri is either hydroxylamino or an opfionally substituted heterocyclic group containing at 

least one nitrogen atom; 
' R2 Is selected from the group consisting of amino; acylamino; tb^oacy^amino; carbamoyl; 

thtocarbamoyi, uretdo; thio-ureldo, sulfonamide; hydroxylamino; afkoxyamino; 

Ihioalkylamino; mercaptoamino, hydrazino; alkylhydrazino; phenylhydrazino; optionally 
25 substituted heterocycBc radicals; C3.7 alkyiamino; arylamino; arylalkylamino; 

cycloaikylamino; alkenylanwno; cycloalkenylamino; heterocyclic amino; 

hydmxyalkyi^ino; mercaploalkyiamino; Ci_7 alkoxy; C3.10 cycloalkoxy; thio C1.7 alkyi; 

arylsuffoxWe; arylsutfone; heterocyclfc sulfoxide; hrferocydlc sulfbne; aiio €3,10 cyctoaikyl; 

aryloxy; arylthio; aryialkyioxy; arylalkylthfo; oxj^eterocydte and thidieterocyclic radicals, 
30 - R4 is an atom or a group selected from the group oon^sting of hydrogen; halogen; C1-7 

alkyi; 02.7 alkenyl; C2.7 alkynyi; halo C^„7 alkyi; carboxy 0^7 alkyi; acetoxy Ci>7 alkyi; 

carboxyaryl; C1.7 alkoxy; C3.10 cycloalkoxy; aryloxy; aryialkyioxy; oxyheterocyclic; 

heterocyclic-substituted alkyloxy; thio afkyl; thio C3-10 cycloalkyi; thioaryl; 

thioheterocyciic; aryialkylthio; heterocyclic*substttuted alkylthio; hydroxylamino; mercapto- 
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amino; acylamino; thio-acylamino; aikoxyamino; thioalkylamino; acelal; thio-acetal; 
carboxylic add; carboxylic acid esters, thioesters, halides, anhydrides, amides and 
thioamides; thiocarboxylic acid; thiocarboxylic acid esters, thloesters, halides, anhydrides, 
amides and thioamides; hydroxy!; sulfhydryl; nitro; cyano; carbamoyl; thiocarbamoyl, 

5 ureido; thio-ureido; alkyiamino; cycloalkylam'mo; alkenylamino; cycloalkeftylamino; 

alkynjflamino; arylarrMno; arylalkylamino; hydroxyalkylannino; mercaplo-alcylamino; 
heterocyclic amino; heterocycIic-substKuted dkylamino; oximino; aftytoximino; hydrazine; 
atkylhydrazino; phenylhydrazino; cysielnyl acM, esters, thioesters, halhles. anhydrides, 
amides and thioamides thereof; phenyl substituted with one or more substitu^ts 

10 independently selected from the group consisting of C1.7 alkyi, C2.7 alkenyl, C2-7 aBcynyl, 

hak) C1-7 alkyI, nItro, hydroxyl. sulfhydryl, amino, C3.10 cycloalkoxy, arytoxy, aryialkyloxy, 
oxyheterocyclic, heterocyclic-substituted alkyioxy, thio Ci_7 alkyI, thio C3.10 cycloaikyi, 
thioaryl, thioheterocycltc, arylalkylthio, hetefocyclic-substituted afkylthio, fomnyJ, 
carbamoyl, thiocarbamoyl, ureido, thlo-ureido, sulfonamide, hydroxylamino, aikoxyamino, 

15 mercaptoamino, thioalkylamino, acylamino, thioacylamino, cyano, carboxylic acid or 

esters or thloesters or balides or anhydrides or amides thereof, thiocarboxylic acid or 
esters or thloesters or haiides or anhydrides or amides ttiereof. s^kylamino, 
cycloalkyJamino, alkenylamino. oycloaBtenyl^ino, alkynylamino, arylamino, 
anrfalkylamino, hydmxy-alkylamino, mercaptoalkylamino, heterocyclic amino, hydrazino, 

20 alkylhydrazino and f^enylhydrazlno; arjrt groups other man phenji, the said aryl gfx>ups 

being optiondly substitute with one or more substituents independently selected from 
flie group GonsisHng of h^en. Cw alkyI, C1.7 alkoxy, C2-7 alkenyl, C2.7 alkynyf, halo Ou 
alkyl. nitro, hydroxyl, sulfhydryl, amino, C3-10 cycloalkoxy, aryioxy, arylalkyloxy, 
oxyheterocycftc, heterocyclic-substituted alkytoxy, thio alkyl, thio C3.10 cycloaikyi, 

25 thioaryl, fhioheterocyclic, aryiaikylthlo, helerocyciiosubstituted alkylUiio, fomiyl, 

carbamoyl, thiocarbamoyl, ureido, thio-ureido, sulfonamide, hydroxylamino, aikoxyamino, 
mercapto-amino, thioalkylamino, acylamino, thioacylamino, cyano, carboxylic acid or 
esters or thioesters or haiides or anhydrides or amides thereof, thio-carboxylic add or 
esters or thioesters or haiides or anhydrides or amides thereof, aikylamino, 

30 cycloalkylamino, alkenylamino, cycloa&enylamino, alkynylamino, aryiamino, 

arylalkylamino, hydroxy^kylamino» mercapto-alkylamfno, h^erocydic amino, hydra^jno, 
alkylhydrazino and phenyl-hydrazine: optionally substituted heterocyclic radicals selected 
from the group consisting of oxablcydoheptyi. azabenzimklazoly!, azacyclohept^, 
azacyciooclyl, azacydononyl, az^icydononyl, tetrahydrofuryl, tetrahydro-pyranyl, 

35 tetrahydropyronyl, tetrahydroquinoleinyl, tetrahydro-thienyl and dioxide thereof, 

dihydrothienyl dioxide, dioxtndoiyi, dioxinyl, dioxenyl, dioxazlnyl, thioxanyl, thioxolyl, 
thiourazoiyi, thiotriazolyl, thiopyranyl, Ihiopyronyl, coumarinyl, quinoleinyl, oxyqumoleinyl, 



wo 2005/021003 



PCT/BE2004/000124 



80 

quinuclidinyf, jranthinyl, dihydropyranyi, benzodihycfrofuryl, benzottifopyronyl. benzothio- 
pyranyl, benzoxazinyi, benzoxazolyl, benzodloxolyl, benzodkwanirt, benzothladlazolyl, 
benzotriazinyl, benzothiazolyl, benzoxazolyl, pheno-thioxinyl, phenotWazdy}, 
phenothienyl, phenopyronyl, phenoxazoli^, pyridinyl, dihydropyridinyl, tetrahydropyrldinii, 
piperidinyl, fhiomorpholinyl, pyraziny}. pyrimidinyl, pyridaziny), tifazinyl. tetrazinyl, triazoiyi, 
benzotriazolyl, tetrazoiyi, iinldazolyl, pyrazolyl, thiazolyl, thiadiazolyl, isothiazolyl. oxazolyl, 
oxadiazolyl, pyrrofyl, furyl. drhydrofuryl, ftjroy!, hydartoinyl, dioxolanyl. dioxolyf, dfthianjrt, 
dithfenyl, dithlinyl, thtenyl, indolyl, Indazolyl, benzofuryi, quinoiyi, quinazolinyl, 
quinoxaOnyl, caitazolyl, phenoxazinyl, phenothjazfnyl, ^anttienyl, purinyl, benzolhienjrf, 
naphtotWenyl, thianthrenyl. pyranyl, pyronyl, benzopyronyl, Isobenzo-furanyl, chramenyl, 
phenoxalhlinyl, indoJIzlnyl, quinollzlnyl, Isoqulnolyl. phthalazlnyl, naphtWridinyl, dnnollnyl, 
pferidtnyl, carbolinyl, acridlnyl, perimldinyl, phenanthrolinyl, phenazinyl, phenothfazinyl, 
imidazolinyl, imidazolldinyl, benzimidazolyl, pyrazolinvl. ovrsyonrtinwi nwminwi 
pyrrolidinyl. prperazinyl, uridinyl, thymfdinyl.cyifdinyl, azirinyl, azjridlnyl, dlazfrinyl, 
diazindinyl, oxiranyl, oxazMdinyl, dio)dranyl, thiiranyl, azetyt, dihydroazetyl, azetldinyl, 
Dxetyl, oxetanjrf, thietyl, thietanyl, diazabicydo-octyl, diazetyl. diaziridinonyl, 
diaziridinethionyl, chromanyl, chromanonyl, thiochromany!, thfochromanonyt, 
thfochromenyi. benzofuranyl, benzisothiazolyl, bsnzocarbazolyl, benzochromonyl, 
benzlsoallQxazlnyl, benzocoumarinyl, thiocoumarinyf, phenometoxazlnyl, 
phenoparoxazinyl, phentriazinyl. thiodiazlnyl, thiodiazolyl, indoxyl, thio-indoxyl, 
benzodlazinyf, phtaSdyt, pbtaHmidfnyl, phtalazonyl. aBoxazinyl, xanthionyl, isatyl, 
isopyrazolyl, isopytazotonyl, urazolyf, urazinyl, ureflnyl, uretldfnyl, sucCfnyl, succinlmfdo, 
benzylsulUmyl and benzylsuKamyf; aromatic or hetwocq^dic subsBtuents si*slttiited wHb 
an aliphatfc spacer between the ptertdine ring and the aromatic or heterocyclic 
substituent, whereby said aliphatic ^acer is a branched or straight, saturated or 
unsaturated aliphatic chain of 1 to 4 carbon atoms which may contain one or more 
fundions, atoms or radicals independently selected from the group consisting of carbonyi 
(oxo), thiocarbonyl, alcohol (hydroxy!), thiol, ether, thio-ether, acetal, thio-acetal, amino, 
imino, oximino, alkyloximino, amino-actd, cyano, acylamino, fWoacylamino, carbamoyl, 
thiocarbamoyi, ureido, thio-ureldo, carboxylic acid or ester or thioester or halide or 
anhydride or anride, thlocarbaxyBc acid or ester or thioester or halide or anhydride w 
amide, nftro, tWo allqrt, thio C3.10 cydoalkyl, hydroxylamino, mercaptoamino, 
alkylamino, cycloalkylamino, alkenylaritno, cydoalkenylarrtno, alkyn^amino, arylamino, 
arylalkylamlno, hydroxyalkyfamino, moTDaptoalkylonino, heterocyclic amino, hydrazine, 
alkylhydrazino, phenyfhydrazino, sitffbnyl, sulfinyl, sulfonanido and halogen; branched or 
straight, saturated or unsaturated alifAatic diains of 2 to 7 c»bon atoms opBonafly 
containing one or more functions, atoms or radicals independently selected from ttie 
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group coiteisyng of carbonyl (oxo), thtocartK>nyl, aicohoi (hydroxy!), mol, ether, thfo-ether, 
acetai, thio-acetal, amino, imlno, oxlmino, aikyloximino, aminoacfd, cyano, aoylarr^no; 
thioaoyiamino; carbamoyl, thiocarbamoyi, ureido, thio-ureido, carboxylic acid ester or 
halide or anhydride or amide, thiocarboxylic acid or ester or thioester or halide or 
5 anhydride or amide, nitro, thio C1.7 alkyi, thio C3-10 cycioalkyl, hydroxylamino, 

mercaptoamino, alkylamino, cycloalkyiamino, alkenyl-amino, cycloalkenylamino, 
alkynyiamino, arylamino, arylaikylamino, hydroxy-alkylamino, mercaptoalkylamino, 
heterocyclte amino, hydrazlno» alkylhydrazino, phenylhydrazino, sulfon^^, sulfinyl, 
sulfonanf«do and halogen; and 

10 - R3 is an atom or a group defined as R4, or R3 is selected from the group consisting of 
morphoBnyl, amino, hydrogen, methyl, thtomethyl and ohioro; or R3 tc^ef her with Ra and 
the cartoon atoms to which they sre attached form a homocyclic or heterocyclic radical; 
and/or a pharmaceuticaily acceptable addition salt thereof and/or a stereoisomer thereof and/or a 
mono^ or a di-W-oxkle thereof and/or a s<rfvate and/or a dihydro- or tetrahydropteridine derivative 

15 thereof. 

9, A pharmaceutical composition according to ciaim 8, wherein Ri is selected from the group 
consisting of methyi, ethyl, isopropyl and pentyl. 

20 10. A phannaoeulical composlUon acceding to cJafcn 8 or dalm 9, wherein R3 is 3-thienyi, 2- 
thienyl or a phenyl group witt one or more subsfituents. 

11. A pharmaceutical compositk>n according to daim 8 or claim 9, wherein IR3 is a phen^ group 
wifli one or more substiluents each Independently selected from the group consisting of fluoro» 

25 methoxy, ethoxy^ trifluoromethyi, dimethylamino, chloro, cyano» methyl, eth^, carboxjmiethyl, 
m^hylthlo, dimethylcarboxamido, diethylcarboxamido and rnethylc^tx>xylate. 

12. A pharniaceutica! composition according to claim 8 or claim 9, wherein: 
^ XisNZ, 

30 - Z is selected from the group consisting of hydrogen, methyl, ethyl, n-propyl and benzyl, 
and 

- Rt is selected from the group consisting of methyl, ethyl, n-propy! and benzyl, 

13. A phanDdceutical composition according to ctafm 8, wherein X is NZ and wherein the group 
35 NZ together with Ri is selected from the groi^ consisthig of hydroxylamino» mori^olinyl, 

piperidinyl, pip^zinyl, 1,2,4-triazolyl and N-methylpiperazlnyl. 
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14. A phafmaceutical composition according to claim 8, wherein said pteridine derivative !s a 
compound selected from the group cortsisting of: 

- 2"amino-4-ethoxy-6-(4-methoxy phenyl)-pteridi n e 
" 2-amino-4-ethoxy-6-(2'-methoxyphenyl)^ptendine 

5 - 2-amino-^4-elhoxy-6-(3-methoxyphenyl)-pteridine 

- 2-amino-4-ethoxy-6-{3,4-difluorophenyl)^pteridine 

- 2-^mlm)-4-^thoxy-^{4^&nethyfarrSnophenyl)-'pleridine 

- 2-arnino-4'^thoxy-^4-trifluoromotby!phenyl)-pteridine 
" 2-^amlrK)-4-ethoxy^(2-atienyl)-pleridme 

10 - 2-amlno-4-e1;hoxy''6-{34hienyl>-pteridIne 

- 2-anwiO'^4-ethoxy"6-<3,4-dicWorophenyi)-pteridine 

- 2-amfno-4-ethoxy-6-{4-cyanophenyl)-pteridine 
2-ammo-4-ethoxy"6-(4-ethoxyphenyt)-pteridine 

- 2-ammo-4-8thoxy-6-(4-fluorophenyl)-ptendine 
15 - 2''amino-4-ethoxy*6-(4-othyiphenyl)"pteridine 

- 2-amlno-4-ethoxy-6-(4-acetylphenyl)-pteridine 

- 2"amlno4-ethoxy"6-{3-fluoro-4-methylphenyl)-ptei1dIne 

- 2-arTwnO'4-e4hoxy-6-(4-rnethyBhiophenyt>pteridlne 

- 2-arnino-4"eflioxy-6-(4-M,N-dimethylbenzamido>^ 

20 - 2"amino-4-isopropoxy-6-(3-melhyl-4'-mathoxyphenyl)-iAeridine 

- 2-amit\0'4-^sopropoxy-6-<3,4-dirnethy!phenyl)"Pteridine 
2"arrtno-4-lsopropoxy^-(3-chlora-4-Wfluoromelh)^phen3rt)-pt^ 

- 2-amfnO"4"lsopropoxy-6-(3-chlDroI-4-11uorophenyl)-pterid?ne 

- 2-amino-4-lsopropoxy-6-(4-N,N-diethylbenzamido)-ptertdine 
25 - 2-amino-4-iSopropoxy-6-(4-trifluorom6thylphenyl)-pteridine 

- 2-aminO''4-tsopropoxy-6-{3,4-difluorophenyl)-pteridlne 

- 2-amino-4-!sopropoxy-6-(4-'methoxyphenyl)-pteridine 

- 2-amino-4-isopropoxy-6-'(4-ethoxyphenyl)-plendine 

- 2-aminO'-4"isopropoxy-6-(4-N,N-dimethylbenzamido>pleridirie 
30 - 2-amino-4-isopropoxy-6-{3-thienyt)-pleridine 

- 2-amfno-4-isopropoxy"6-(4-cyanophenyl)-|^eridifte 

- 2-amlRO-4-isopn:^oxy-6-{4-tenzoic acid m^hyl estery-pleridine 

- 2-amino-4-isopropoxy-6-(4-acetylphenyl)-pleridlne 

- 2-amino-4-isopropoxy-6-(3,4-dimethoiqrp*>eriyf>-pteridine 
35 - 2-amino-4-ethylthio-6-(3,4-^dlmethoxyphenyl)-p!eridifie 

- 2-arnlnO'4"lsopropylthio-6-(3,4"d[methoxyphenyl)-pteri<iine 

- 2"amino-4-penloxy-6"Styrylpteridine, 
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- 2-am'inO"4-n-pentoxy-6-(t2-dibromO"2-phenylethyl)-ptericlin 

- 2"amjr>o-4"methoxy-6-styryl-7~methoxypteridine, 
" 2,4~diamino-6-phenyl"7-methylpteridine, 

- 2-amino-4-climethytamino-6-phBnylptefidine, 
5 - 2-amino-4-dimethylamino-6-(44oly!)pteridine, 

2"amino-4-dim^hylamjno-6-{4-methoxyphenyl)pteridine, 

- 2-amino-4-diethy!amino-6-phenylptefidine, 

- 2-amino»4«diethylamlno-6K4-<Jhlorx)phenyl)pteridine, 

" 2-amlno-4KJiethyIaminO"6"{4HTiethox^heny!)plendine, 

10 - 2-amino-4-di©thylamkiO"6"{3,4-dimethoxyphenyl)pteridine. 

« 2"amino-4-dibenzy1fiUTiinO"6-phenyI pteridine, 

- 2"anfuno-4-dibenzylamino-6-(4-ch}orophenyl)pter!dine, 

- 2-aminO'-4-dibenzylaminO'-6-(4-methoxyphenyi)pteridine, 

« 2-amino-4-dibenzylamino-6-'{3,4-dimethoxyphenyl)pteridine, 

15 - 2-amino-4«dipropylamino-6"phenylpteridlne, 

- 2"amino-4-dipropyIammo-6-(4-chlorophenyi)pteridine, 

- 2-amino--4-dipropylammo-6-(4-methoxyphenyl)ptendine, 

- 2-amino-4-dipropylarnino-6-(3,4"dimethoxyphenyl)ptertdine, 
' 2-amlno-4-mwphoBno-6-phenytpteridine, 

20 - 2-amlno-4-morpholinO"fr-(4-chiorc>phenyl)pterkline, 

" 2-aminO"4-mor|:diolino-6-(4-methoxypheriy})ptertdine, 

- 2"amlRo-4-morphonno-6"(3.4-dimethoxyphenyOpteri^ 

- 2-anrunO'4'pipendin(>-6'-phenylpteH(Sne, 

- 2"amjnO"4-piperidino-6-(4-chlorophenyl) pteridine, 
25 - 2~amino-4"piperidmo-6-(4-methoxyphenyl)pteridine, 

- 2"amino-4-piperidino-6-(3,4-dimethoxyphenyl)ptei1dine, 
" 2-amino-4-N-methylpiperazino-6"phenylpteridine, 

" 2'amino-4-N-methylpiperazinO"6-{4-chiorophenyl)pler1dme, 

- 2-amfnO"4"N-methylpiperazino-6-{4-melhcxyphenyl)pteridine, 
30 - 2-amno-4-methylpiperazino-6-(3,4-cfimetnoxyphenyl)pteridine, 

- 2-amino-4-pyrroiidino-6-{4-methoxyphenyOpteridine. 

- 2-amino-4-plperazino-6-pbenylpteridine. 

- 2-amino-4-piperazlno-6-{4-chlorophen^)pteridirie. 

- 2-amino-4"piperazino-6-(4*methaxyphenyl)pteridlne, 

35 - 2-amtoO"4-pipera23no-6-(3,4-dimethoxyphenyl)pleridine, 

" 2-amino-4"dibenzy!amino-6-(3,4,54rtmethoxyphenyl)pteridine, 

- 2-aminO"4"morpholino-6-^(3,4,5-trimethoxyphenyl)pleridine, 
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- 2-amino"4-(3-adamantylamfno)-6-{3,4,64rimethoxyphenyf)pteridine, 

- 2-amino-4-(3-adamantytafnino)-'6-naphty?ptendine, 
2-amino-4-(4-adamantylamino)-6-{3,4,54rimethoxyphenyl)pteridlne, 

- 2-amino-4-{4'"adamanty(amino)-6-'naphtyip!eridine, 

5 " 2-amino-4-morpholino-6-(3,4-fonifiy|jdene-3,4-dihydro)cyphenyl)pteridine, 

- 2-amjno-4<ii*methy{aminO"6-(3,4-formylidene-3,4-dihydroxyphenyO pteridine, 

- 2-amlnO"4'-pyrroIkJino-6"(3,4,dimethoxyphenyl)pteridine, 

" 2-arT*io-4«dimeth)rfamino-6-(3,4-dimethoxyphenyl)pteridine, 

- 2«anf^no-4-<limethylaniino-6-^Tiethyl|:rteridine, 
10 - 2-amino-4-ethoxy"6-phen^pleridine, 

- 2-anilno-4-propylaminO'^6-phenylplendlne, 

- 2-amino-4-propyfaminO"6-{3,4HSmeflK)x^heny{>ptefkline, 

- 2-aGetamidD-4-hydroxy-6-(3,4-dimethoxyphenyl)pteridine, 

- 2-acetamido-44sopropoxy-6-(3,4-dimethoxyphenyl)pterldine, and 
15 - 2-amino-4-ethoxy'-6-(3,4-dimethoxyphenyl)pteridine, 

- 2-amino-4-diethanolaminO''6"(3,4-dimethoxyphenyl)pteridtne, 
" 2-amino-4-benzylamino-6-(3,4"dimethoxyphenyf)pteridine, 

- 2-amino-4-phenylethylaminO'-6"(3,4"-dimethoxyphenyt)pteridine, 

- 2-amino-4-(4'^ethylplperidtno)-6-(3,4"dimBthoxyphenyl)pteridiRe, 
20 - 2-amin(^4"(2-tWenylmethjflam?no)"6K3,4-dS!nrfhoxyphenyOpteri 

- 2~aminO"4-(1 ,2,3,6-tetrahydropyfkJino)'«"(3,4-'dimethoxyi*enyl) |:AerWine, 
« 2-amino-4-thiomorf^lino-6-{3,4<limethaxyi:*enyl)pt^*^ 

- 2-arrtnO"4-[(R>s0<>butylamino]-6-(3,4-dimethoxyphenyl)pteri« 
« 2"amfno^-[(5>sec-butylamlno]-8-(3,4-dimethoxy|:^enyi}pleri^ 

25 

15, A phamfiaceutica! composition according to any of claims 8 to 14, further comprising one or 
more biologicaily-active drugs selected from the group consisting of immuno-suppressant and/or 
jmmunomodulator drugs, antineoplastic drugs, and antiviral agents. 



30 16. A frfiarmaceutlcal composition according to any of claims 8 to 15, further comprising one or 
more immunosuppressant drugs selected from the group consisting of cyclosporin A; sub^tiAed 
xanttiines; pentoxyfyliine; daltrot}an, sirdimus, tacrolimus; rapamyctn and derivatives thereof; 
lefiunomide or an active metabolite or an analc^ thereof; mycophenollc add and salts thereof; 
adrenocortical steroids; azathioprlne, brequinar; gusperimus; 6-mercaptopurine; mizorajlne; 

35 chloroqutne; hydroxychloroquine; monoclonal antibodies writh immunosuppressive properties; 
etanercept; infliximab; and kineret. 
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17. A pharmaceuficai composition according to any of claims 8 to 15, further comprising one or 
more immunomodutator drugs selected from the group consisting of acemannan, amiprilose, 
buciilamme, ditiocarb sodium, imiquimod, Inoslne Pranobex, interferon-{i, jnterferon-y, Jentinan, 
levamlsole, pidotimod, romurtide, platonin, procodazole, propagermantum, thymomoduHn^ 

5 thymopentin and ubenimex, 

18. A pharmaceutical composition according to any of claims 8 to 15, further comprising one or 
more antineoplastic drugs selected from the group consisting of alkaloids, alkylating agents, alkyl 
sulfonates, azindines, ethylenimines, methyimelamines, nitrogen mustards, nitrosoureas, 

10 antibiotics, antimetabolites, folic acid analogs, purine analogs, pyrinrUdine analogs, enzymes, 
interferon and platinum complexes. 

19. A r^amnaceuttcal composition according to any of claims 8 to 15» further cmnprising one or 
more antiviral agents setected frcwn the group consisting of retroviral enzyme Inhibitors, HIV-I IN 

15 inhibitors, nucleoside reverse transcriptase inhibitors, zidovudine, tamlvudine, didanosine, 
stavudine, zaicitabine, non-nucleoside reverse transcriptase inhibitors, nevirapine, delavirdine, 
foscarnet sodium, HIV-1 protease inhibitors, saquinavir^ ritonavir, indinavir, neifmavir, acyclovir, 
cidofovir, cytarabine, edoxudine, famciclovir, floxuridine, ganciclovir, idoxuridine, penciclovir, 
sorivudine, trifluridme, valaciclovir, vidarabine, ketboxal, methisazone, moroxydine, 

20 podophyliotoxin, rifaavirine, rimantadine, staKimycine, statoion, tromantadine and xenazoic ackJ. 

20. A method for the preventjon or treatment in a patient of a pathologic condition selected from 
ttie group consisting of: 

- immune and autoimmune disorders, 
25 ' cardiovascular disorders, 

- disorders of tiie central nervous system, and 

- cell proliferative disorders, 

comprising the administration to the patient of an effective amount of a phamnaceutica} 
composition comprising as an active principle at least one pteridine derivative having the genera! 
30 fomiula: 



wherein X represents an oxygen atom or a groi^ with the fomnula S{0)m v\rtierein m is an integ^ 
from 0 to 2, CNT a group wKh the fomwia NZ and wl^rein: 
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■ Ri Is a group selected from the group consisting of aikenyl, Ca.7 aB^ynyl, C3. 

10 cycloalkyi, C3.10 cycloafkenyl, aryl, alkylaryK arylalkyi, heterocyclic, heterocyclic- 
substituted alkyi and alkyl-substituted heterocyclic, each of said groups being oplionally 
substituted with one or more substituents independently selected from the group 
5 consfsting of halogen, C1.4 alkyI, Ci_4 afkoxy, C^r aikenyl, C2.7 alkynyi, halo Ci_4 alkyI, €3,10 

cycloalkoxy, aryloxy, arylalkyloxy, oxyheterocydic, heterocycfic^subsfituted alkyioxy, thio 
Ci,7 alkyI, thio C3-10 cycloalkyi, thioaryl, thioheterocyclic, arylalkylthio, heterocyclic^ 
substituted aikjrtthio, fonmyl, hydroxyl, sulfhydryl, nitro, hydroxylamino, mercaptoamino, 
cyano, carboxyfic acfd or esters or thioesters cm^ amides or thioamldes or h^des or 

10 anhydrides thereof, thi(Kjarboxylic add or esters or thioesters or amides or tfiloamldes or 

fialkies or anhydrides thereof, carbamoyl, thiocarbamosfl, ureido, thio-urekJo, amino, 
atkylamino, cycloalkylamino, alkenylamino, cycloalkenii-amino, alkynylamino, aryl^ino, 
arylalkyiammo, hydroxyalkylamino, mercaptoaPkylammo, heterocyclic amino, hydrazine, 
alkylhydrazlno and phenyl-hydrazino; cmt Ri is a carboxyalkyi, carboxyaryl, thiocarboxyaryl 

15 or thiocarboxyalkyi group; 

- Z is a group independently defined as Ri or Z is hydrogen or the group NZ together with 
Ri is either hydroxylamino or an optionally substituted heterocyclic group containing at 
least one nitrogen atom; 

- R2 is selected from the group consisting of amino; acylamino; thioacylamino; carbamoyl; 
20 thiocarbamoyi, ureido; thio-ureido, sulfonamido; hydroxylamino; alkoxyamino; 

thioalkylamino; mercaptoamino, hydrazine; aflcylhydrazino; phenylhydrazfino; optionally 
substituted heterocydic radicals; C3.7 aScylamlno; arytamino; arylalkylamlno; 
cyctoalkjrtamino; alkenylamino; cydoalkenylamino; heterocydic amino; 
hydroxyalkyiamino; mercaptoafkylamino; aikoxy; C3-10 cydoalkoxy; thio C1.7 ^kyl; 
25 arylsulfoxide; arylsulfone; heterocydic sulfoxide; heterocydic sulfone; thio C3.10 cydoalkyi; 

aryloxy; arylthio; arylalkyloxy; arylafkylthio; oxyheterocyclic and thioheterocydic radicals, 

- R4 is an atom or a group selected from the group consisting of hydrogen; halogen; C1.7 
alkyS; C2-7 aikenyl; C^t alkynyt; halo C1.7 alkyi; carboxy Ci_7 alkyI; acetoxy Ci.7 afkyi; 
carboxyary!; Ct,7 aikoxy; C3-10 cydoalkoxy; aryiaxy; arylalkyloxy; oxyheterocydic; 

30 het^ocydic^substltuted alkyioxy; thio C1.7 alkyI; thio C3„io cycloalkyi; thioaryl; 

thlohet^cydic; aryJalkyllhio; heterCKjydio-substltuted alkyltbio; hydroxylamino; mercapto^ 
amino; acylamino; thio-acylamim); alkoxyamino; thioalkylamino; acetal; thio-acetal; 
oarboxyflc add; carbox)riic add esters, thioesters, haikJes, anhycfrides, amides and 
thioamides; thiocarboxylic add; thiocarboxylic add esters, thioesters, halides, anhydrides, 

35 amides and thioamides; hydroxyl; sulfhydryl; r^tro; cyano; carbanoyl; thh>carbamoyl, 

ureido; thfo-ur^o; afkylamino; cycloafkylamino; alkenylamino; cydoalkenylamino; 
alkynylEamino; arylamino; arylalkylamlno; hydroxyalkylamtno; mercapto-aikylamino; 
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heterocyclic amino; heteroGycBo-substjtuied alkylamino; odmino; alkyloximino; hydrazmo; 
alkyihydrazino; phenyltiydrazlno; oysteinyl acid, esters, thioesters, haiWes, anhydrides, 
amides and thioamides thereof; phenyl substituted with one or more substituents 
independently selected from the group consrsttng of Ci^ alky!, O2.7 alkenyl, C2-7 alkynyl, 
5 halo alkyl, nitro, hydroxyl, sulfhydryl, amino. C3-10 cycloalkoxy, aryioxy, arylalkyloxy, 

oxyheterocycHc, heterocyclic-^subsHtuted afkyloxy, thro alkyl, thfo C3.10 cycloalkyl, 
thioaryl, thioheterocycHc, aiylalkytthio, heterocycHc-substituted alkylthio, fonnyt, 
carbamoyl, thiocarbamoyi, ureido. thio-urekio, sulfonamide, hydroxylamino, alkoxyamino, 
mercaptoamlno, thioalkylam&io, acylamino, thioacylamino, cyano, carboxylic acid or 

10 esters or mioesters or halides or anhydrkJes or amides thereof, thiocarboxyllc acid or 

esters or thioesters or halides or anhydrides or artides thereof, alkylamino, 
cydoalkylamino, alk^i^mnrno, cyctoalkenyi-amino, alkynylamino, arylamino, 
arylalkyiamino, hydroxyalkylamino, mercaptoalkylamino, heterocydtc amino, hydrazino, 
alkyihydrazino and phenyl hydrazino; aryl groups other than phenyl, the said aryl grot^js 

15 being optionally substituted with one or more substituents independently selected from 

the group consisting of halogen, Ou alkyl, alkoxy, C27 alkenyl, C2.7 alkynyi, halo 
alkyl, nitro, hydroxy!, sulfhydryl, amino, C3-10 cycloalkoxy, aryioxy, arylalkyioxy, 
oxyheterooyclic, heterocyciic-substituted alkyioxy. thio Ci_7 alkyl, thro C3.10 cycloalkyi, 
thioaryl, iNoheterocycBc. arylalkylthio. heterocyciic-subslituted alkylthio, fomiyl, 

20 carbamoyl, thiocarbamo^, ureido, thio-ureido, sulfonaniBdo, hydroxyiamino, alkoxy-amino, 

mercaptoamino, thioalkyiamino, acylamino, thtoacytamfno, cyano, carboxylic acid or 
esters or thtoeslers or halides or anhydrides or amides thereof, atiooariraxs^ic acid or 
esters or thioesters or h^Sdes or anhydrides or amides thereof, alkyl^no, 
cycloalkylamino, alkenyfamino, cydoalkenylamino, alkynylairino, aiylamhio, 

25 arylalkylamino, hydroxyaikyf-amino, mercaptoalkylamino. heterocydic amino, hydrazino, 

alkyihydrazino and phenylhydrazino; optionally substituted heterocyclic radicals selected 
from the group consisting of oxabicycloheptyl, azabenzimidazolyl, azaoycloheptyl, 
azacyclooctyl, azacydononyi, azabicydononyl, tetrahydro^uryl, tefrahydropyranyl, 
tetrahydropyronyl, tetrahydroquinoleinyl, tetrahydrothienyl and dioxide thereof, 

30 dBiydrothienyl dtoxide, dioxindofyl, dioxmyl, dioxenyl, dioxazinyl, thioxanyl, throxoiyi, thio- 

urazolyl. thiotriazotyl, thiopyranyl, thiopyronyl. coumariny!, quinoleinyl, oxyqulnolernyl, 
qulnudklln^, xanthlnyl, dihydropyranyl, benzodihydrofurjri, benzothio-pyronyl. 
benzothlopyranWr benzoxazinyl, benzoxazolyl, benzodloxolyl. benzodioxanjS, 
benzothiadiazofyl, benzotrfazlnjrt, benzothiazolyl, benzoxazolyl, phenothioxinyl, 

35 phenothlazolyl. phenothienyl, phenopyronyl. phenoxazdyl, pyrldlnyl. dihydropyrfdinyl, 

tetrahydropyridinyi, plperidinyl, thiomorpholinyl, pyrazinyf, pyrimidinyl, pyridffiinyl, 
triazinyJ. tetrazinyl, triazotyl. benzotrtazolyl, tetrazdyl, Imidazolyl, pyrazolyl, thiazdyl, 
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thiadiazol]^, isothiazdyl, oxazoiyi, oxadiazolyl, pjnrrolyl, iijryl, dihydrofuryl, furoj^, 
hydanfoinyl, dioxolanyl, dioxolyf, dfthfanyl, dithienyl, dittilinyl, thienyl, indol]^, indazolyl, 
benzofuryl, qumolyl, quinazolinyl, qujnoxafiny!, carba^olyl, phenoxazinyl, phenothiazinyl, 
xanthenyl, purinyl, benzothienyi, naphtothienyl, thianthrenyl, pyranyl, pyronyl, 
5 benzopyronyl, isobenzo-furanyl, chromenyl, phenoxathiinyl, indoKzinyi, quinolizinyl, 

isoquinoly!, phthalaziny!, naphthiridinyl, cmnolinyt, pteridinyl, carbolinyl, acridinyl, 
perimidlnyl, phenanthrolinyl, phenazfnyf, phenothlazlnyl, imidazolinyl, imldazolidinyl, 
benzimidazoiyi, pyrazolinyl, pyrazolidinyl, pynroliny), pyrrolidinyl, ptperazinyl, uridinyl, 
thymi(finyl,cy8dinyl, azirinyl, azirfdinyi, diazirinyl, diaziridSnyt, o)«ranyl, oxaziridinyl, 

10 dioxiranyl, thiiranyl, azetyl, dihydroazet^, azefidinyl, ox^yl. oxetanyl, thietyl, thietanyl, 

diazaWcydo-octj^. diazetyl, diazirtdinonyl, diaziiianethlonyl, chromanyl, chromanonyl, 
thlochromanyl, fliiochromanonjrf, thjoc^romenyl, benzofuranyl, benzlsothlazolyl, 
benzocarbazoijrf, benzocSiromonyl, ben;aso-alloxadnyl, benzocoumarinyl, thiocoumarin^, 
phenometoxazinyl, phenoparoxazinyl, phentriazinyl, thiodiazmyl, thiodlazoly!, Indoxyl, 

15 thio-indoxyl, benzodiaziny!, phtalidyt, phtalimidinyl, phtalazonyl, alloxazinyl, xanthionyl, 

isatyl, isopyrazolyl, isopyrazolonyl, urazolyl, urazinyl, uretinyt, urelidinyl, succinyl, 
succinimido, benzylsultimyl and benzylsultamyl; aromatic or heterocyclic substituents 
substituted with an aliphatic spacer between the pierldine ring and the aromatic or 
heterocycfic substituent, whereby said aliphatic spacer is a branched or straight, 

20 sahirat^ or unsaturated aliphatic chain of 1 to 4 carbon atoms which may contain one or 

more functions, atoms or radices independently sheeted from the group consisting of 
carbonyl (oxo), thiocarbonyl, alcohol (hydroxyl), thiol, ether, tWo-ether, acet^, thio-acetal, 
amino, Imino, oxknino, alkyloxlmino, amino-acid, cyano, acylamino, thioacylamino, 
carbamoyl, fhiocarbEmnoyI, ureldo, thlo-^ureido, carboxylic add or ester or tWoester or 

25 haiide or anhydride or amide, thlocarboxylic acid or ester or thioe^er or halide or 

anhydride or amtde, nitro, thio alkyl, thlo 03.^0 cycloalltyl, hydroxylamlno. 
mercaptoamino, alkylamino, cycloalkyiamino, alkenyiamrno, cycloalkenylamino, 
alkynylamino, arylamino, arylalkylamino, hydroxyalkylamino, mercaptoalkyiamino^ 
heterocyclic amino, hydrazino» alkylhydrazino, phenylhydrazino, sulfony!, sutfinyl, 

30 suifonamido and halogen; branched or straight, saturated or unsaturated aliphatic chains 

of 1 to 7 carbon attntis optionally ccH^ining one or mom funcfions, atoms or radicals 
independently selected from the group cmslsting of carbonyl (0x0), thiocarbonyl, alcohol 
(hydroxyl), thiol, ether, thto-ether, acetal, thio-acetal, anwio, imino, oxmiino, aikylo)dmino, 
aminoacid, cyano, acylamino; thioacylamino; carbamoyl, thiocarbamoyi, is-eido, thlo- 

35 ureido, carboxylic add e^er or haflde or anhydride or amide, UiiocarboxyBc add or ester 

or thioester or halide or anhydride or arrride, nitro, thio Ct.? alkyi, thio C3.1D cydoalkyi, 
hydroxylamino, mercaptoamino, alkylamlno, cycloalkylamino, alkenyl-amino, 



wo 2005/021003 



PCT/BE2<Mk4/000124 



89 

cycioalkenylamino, alityrsylamino, arylamino, arylalkylamino, hydroxyaikylamlno, 
mercaptoalkylamino, heterocyclic amino, hydrazine, alkylhydrazino, phenylhydrazino, 
sulfonyl, sulfinyl, sulfonamtdo and halogen; and 
* R3 Is an atom or a group defined as R4, or R3 is selected from the group consisting of 
morpholinyl, amino, hydrogen, methyl, thiomethyt and chloro; or Ra together wUh R4and 
the carbon atoms to which they are attached form a homocyclic or heterocyc^c radical; 
and/or a pharmaceutically acceptable addition salt thereof and/or a stereoisomer th^of and/or a 
mono- or a dhftf-wide thereof and^or a solvate and/w a dihydro- or tetrahydropteridlne derivative 
thereof. 



10 



21 . A method of prevention or treatment according to claim 20, wheref n s^d pteridine derivative Is 
a compound selected from the group consisting of: 

- 2-amino«4"ethoxy"6K4-methoxyphenyl)'-pteridine 
« 2'-amino-4"ethoxy-6-(2-methoxyphenyl)"Ptend}ne 

1 5 - 2-amino-4-ethoxy-6"(3-methoxypheny()-pteridine 

^ 2"amlno-4-ethoxy"6-(3,4-difluorophenyl)-pteridine 

- 2"amino-4~ethoxy-6-(4-dimethylaminophenyl)-pteridine 

- 2-amino-4-ethoxy-6«(4-trinuoromethyiphenyl)-pteridlne 

- 2-amino-4"ethoxy-6-(2-lhienyl)-pteridlne 
20 " 2-amin0"4-ethoxy-6-(3"mtenyt)-pteridine 

2-amjnO'-4-ethoxy"6"(3,4-dichlorophenyl)-pterldlne 

" 2-amino-4-elhoxi^6-<4-cyan(n3henyt)"p!:ertdlne 

- 2-amJno-4-ethoxy«6-{4"ethoxyphenyt)-pteridlne 

- 2"amHno-4*ethoxy-6-(4-ftuorof*ienyl)-pteridine 
25 - 2-ammO"4-ethoxy"6-(4''ethylphenyl>ptBridine 

- 2-amino-"4-ethoxy-5-(4"'acetylphenyl)-pter1dlne 

- 2"amino-4-8thoxy"'6-(3"fiuoro-4-methylphenyD-ptendine 

- 2"amino-4'-ethoxy'-6-(4-methylthiopheny!)-pteridine 

- 2-amino-4-ethoxy'6-(4-N,N-dimelhylbenzamido)-pteridfne 

30 - 2'-amino-4HSopropoxy-6-(3-methyl-4-methoxyphenyO-pteridine 

- 2-amino-4HSopropDxy-6-(3,4''dimethylphenyl)-pteridine 

" 2-amino-4-lsopropoxy-«H3-ch!on)-4-trifluoromethylphenyO-f*erkilne 

- 2-ammo-4-isoprq30xy-6-(3-chlorol-4"fluorophenyl>'pteridme 

- 2-amlno4-isopropoxy"6-(4-N,rskiielhylbenzantido)i>teridine 
35 - 2-amlno-4-isopropoxy-«-(4-trifIuoroniethyli:tfienyl)-pteridine 

- 2.amino-4-isopropoxy-6-(3»4-difluorophenyl)-pteridine 

- 2-amino-4-isoprojK)xy-6-(4-nteflioxyphenyl)-pteridine 
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- 2-amlno-4-feopropoxy*6-(4"ethoxyphenyl)-pteridine 

- 2-amfnO"4-isopFopoxy"6-(4-N,N-dimethyIbenzamidD)-pteridine 

- 2-aminO'-4-isopropoxy-6-(34hienyl)-pleridine 

- 2-aminO'4-isopropoxy-6-(4-cyanopbenyl)"Pteridine 

5 - 2-amino-4-lsopropoxy"6-(4-benzoiG acid methyl esler)-pter}dine 

- 2-amino-4-isopropoxy-6'^(4-acetylphenyl)'-pteridine 

- 2-amin0"4-isopropoxy-6"(3,4"djmethoxyphenyl)-pteridin6 
" 2-annino-4-ethyKWo-6-(3.4-dimethoxyphenyl)-pteridHie 

" 2-amifK)"4HSopropylthlo-«-(3,4"dinfiethaxyphenyl)-pten^ 

10 - 2"aiTMn(>'4-p0moxy"6"^yr^ptericlki8, 

- 2-ani*no-4"n-pentoxy-6"(1 ,2-cibromo-2-phenyIethyl)-pteridine, 

- 2"aniinO"4"methoxy-6-styryl-7"methoxypleridine, 
" 2,4-diammch6'-phenyl-7-methylpteridine, 

" 2-amlno-4-dimethy!ammo-6-phenylpteridine. 

15 - 2'-amino-4-dimethylammo-6-(4-toIyi)pteridine, 

" 2-amino-4-dimethylamino-6-(4"methoxypheriyi)pteridine, 

- 2-am!no-4-diethylamino-6-phenyipteridine, 

- 2-amino-4-diethylaminO"6-(4-chlorophenyl)pteridine, 

" 2-amino-4-'diethylaminO''6-(4-methoxyphenyi)ptendine» 

20 - 2-aminO"4"diethyIamino-«-{3,4"dimethoxyphenyOpteiidirie, 

- 2"ammo-4-dibenzyIaminO"6-phenyl pteridine, 

- 2-amino-4-dibenzylamino-6-(4*chiorophenyl)pleridine, 

- 2"^amino-4-da)enzylarnirio-e-(4-methoxyphenyl)rrterId1ne, 

" 2^amino-4-dibenzirtairtno-6-{3,4-dimethoxyphenyl)pteridine. 

25 - 2-amino-4-dipropytamino-6-phenylpteridine, 

" 2-amino-4-dipropyIamlno-6-'(4'-chiorophenyl)pteridine, 

- 2»amino-4-dipropylamino-6"(4''methoxyphenyl)pteridine, 

- 2-amino^4-dipropylamino-6-{3,4"dimettioxyphenyl)pteridine. 

- 2-amino-4-morpholino-6-phenylpteridine, 

30 - 2"amino-'4-morpholinD-^6"(4-chloraphenyl)pteridine, 

- 2"arrtno-4-morpholino-6-{4-methoxyphenyl)pteridine, 

- 2-amino^-m(HphotinO"6"(3.4-diiTiethoxyphenyl)pterWiie, 

- 2"amino-4i)iperidino-6-phenylpleridjne, 

- 2-aiTiino-4-piperidino-6-(4-crfitorq>henyl) ptrndlne, 
35 - 2-arrtno-4-pjpetidlno-6-(4"methoxyphenyl)pteiidine, 

- 2-amino-4"piperidino-B-{3,4"-d!methoxypheny!)pteridine, 

- 2"amino-4-N-methylpiperazino-6-|^enylpteridine, 
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- 2-ammo-4-'N-iTiethylpiperazino»6-{4-ch!orophenyl)ptef1cline, 

- 2-amino-4-N"methylpipera2ino-6-(4-methcxyphenyi)pteridine, 

" 2-amino-4''methylpiperazino-6-(3,4"dimetnaxyphenyl)pteridine, 

- 2-aniinO'4-pyrroKdino-6-(4-methoxyphenyl)pteridine, 
5 - 2'-afninO"4-piperaziao»6"phenylpteridine, 

* 2"amino-4-piperazino-6'(4-chiorophenyl)pteridine, 

" 2'-amino-4-plperazino«6-<4-meitioxyphenyI)f*©ridine, 

- 2-amlno-4"piperazlno-6"(3,4-dimethaxyphenyOpteridlne, 

- 2-amino-4^ibenzy!amino-6-(3,4,54Aiiethox«)h©nyl)pteri(STO 
1 0 " 2-arrfno-4Hrnorpholino-6-(3,4.5-trimethoxyphenyl)pteridine, 

^ 2-amino-4^(3-adamanlylamirK))-6-(3,4,54rim6thoxyphenyOptei^ 

- 2-amino-4-<3-adamantylamtno)«6»riapWylpteridlne, 

. 2-amino-4-(4-adamantylammo)-6«(3,4,54fimetho>vphenyl)pteridine, 

- 2-amino-4-'(4-'adamantylamino)-6-naphtylpteridtne, 

15 - 2-amino-4-morpholino^6-(3,44ormylidene-3,4«dihydroxyphenyl)pteridin 

- 2-amino-4-dimethylamlnO"6K3,44ormylidene-3,4-dmydroxyphenyl) pterin 

- 2-amino-4-pyrrolidinO"6-(3,4,dimethoxyphenyl)pteridine, 

- 2-'amino-4"dlmemytamlno-6-{3,4-dlmethoxyphenyt)pleridine, 
" 2-amino-4KiimethyIamin<>6-r«ethyipterlc8ne, 

20 - 2-ammo-4-ethoxy-6-phenylpteridine, 

- 2-amlno-4-propylamirKh6-pheii^pteridine, 

. 2"arrarK)'4-pmpy!^ino-6^(3>dimethoxyphenyOpleridir>e, 

- 2-acetamido-4-hydra&cy"6-(3,4*<limethQxyphenyl)pte!ldi^ 

- 2-acetamido-4-isopropoxy-6-(3,4-dimethoxyphenyl)ptericfine,and 
25 - 2"amino-4»ethoxy-6K3,4-dimethoxyphenyl)pteridine, 

- 2-amino-4-dielhanolamlno^6-(3,4"dimethoxyphenyl)pteridin6, 

- 2-amino-4-benzylamino-6-(3.4«dimethoxyphenyl)pteridine, 

- 2-aminO"4-phenylethylaminO'^6-(3,4-dimethoxyphenyl)pteridine, 
. 2-amino~4-{4-methylpiperidtno)-6^(3,4-dtafie*oxyphenji)pterldi^ 

30 " 2-amlno-4-(2"thlenylmethylamino)-6-(3,4-dimeti™c^ 

- 2-afrino-4"{1 ,2,3»64etrahydF0pyridino)-6-(3,4-dlmettioxja3henyl) pteiicfine, 

- 2-amtno-4-miomorpholino-6-{3.4-dimethoxyf*ienyl)pt^ 

- 2-amino-4-[(H^seo-butylaminol"6-{3,4-dimethoxyph0 
^ 2"amino^44fS>seo-biitylarrtnoH-<3,4-<limethoxy^ 

35 

22. A method of prevention or treatment according to claim 20 or claim 21, wherein an 
effective ^nount of the pharmaceutica! composition corresponds to an amount in the range 
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from 0.01 nrig to 20 mg of the pteridine dOT^ative per day and per kg body weight of the 
patient 



23. A method of prevention or treatment according to any of claims 20 to 22, wherein said 
5 pharmaceutical composilion further comprises one or more biologfcally-aolive drugs selected from 
flie group consisting of immunosuppressant and/or immunomoduiator drags, antineoplastic drugs, 
and antiviral agents, or is administered In combination with an effective amount of a second 
pharmaceutical composition comprising one or more blologfcally-acthre drugs selected from the 
group conasting of inmiunosuppressant and/or immuncNnodulator drugs, antineoplastic dn^s, 
10 and anSvirai agents. 



24. A method of prevention or treatment according to claim 23, wherein said one or more 
immunosuppressant drugs is selected from the group con^sting of cyclosporin A; substituted 
xanthines; pentoxyfylline; daltroban, sfrolimus, tacrolimus; rapamycin and derivatives thereof; 
15 leflunomide or an active metabolite or an analog thereof; mycophenolic acid and salts thereof; 
adrenocortical steroids; azathioprine, brequinar; gusperlmus; 6-mercaptopurine; mizoribine; 
chforoquine; hydroxychloroquine; and monoclonal antibodies. 



25. A noethod of prevention or treatment acccmJIng to claim 23, wherein said one or more 
20 BTimunomoduiator drugs Is selected from the group consisting of acemannan, amiprilose, 

budllanrrine, ditiocarb sodium, imiquimod, Inoslne Pranobex» intert'eron-p, interferrai-y, lerrtlnan, 
levamlsole, pidotlmod. rfflmuritide, platonin. procodazole, propagermanlum, thymomodulin, 
thjffTior^ntin and ubenimex. 

26. A method of prevention or treatment according to daim 23. wherein said one or more 
25 antineoplastic dmgs selected from the group cwisisting of alkaloids, alkylating agents, alkyi 

sulfonates, aziridlnes, eHiirtCTlmines, memylmelamines, nitrogen mustards, nitrosoureas, 
antibiotics, antimetaboliles, folic add aialogs» (Mirfne analogs, p^l^idine analogs, enzymes, 
Interferon and platinum complexes. 

27. A method of prevention or treatment accordng to claim 23, vrtierem said one more antiviral 
30 agents selected from the group consfslhig of retro\^l enzyme inhibitors, HIV-1 IN inhibitors, 

nucleoside reverse transCTiptase inhibitors, zklovudlne, lamlvucftie, didanosine, stavudine, 
zalcitabine, non-nucleoside reverse transcriptase inhibitors, nevirapine. delavlrdine, foscamel 
sodium, HIV-I protease inhibitors, saquinavir, ntonavir, indinavir, nelfinavlr, acyclovir, cidofovlr, 
cytarabine, edoxudine, famciclovir, floxuridine, ganciclovir, idoxurldine, penciclovfr, sorivudlne, 
35 trilluridine, valacictovir, vidarabine, kethoxal, methisazone, moroxydine, podophytlotoxin, 
ribavirine, rimantadine, staliimycine, statolon. tromantadine and xenazoic acid. 
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